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VOLUME 68 


A Color Videotape’ Recorder 


Following the development of a practical system for monochrome television re- 
cording on magnetic tape, the logical direction for further refinement was toward 
a system capable of recording color. The successful development of such a sys- 
tem, in the form of a color conversion accessory which connects to the Ampex 
VR-1000 Videotape Recorder, is described here, with the operational theory of the 


accessory discussed fully. 


ae PRECISION NEEDED to record ac- 
ceptable NTSC color signals on magnetic 
tape for successful reproduction imposes 
stringent requirements on all portions of 
the entire recording and reproducing 
system. 

Tounderstand completely the problems 
of color Videotape recording, the strict 
tolerances imposed by the color signal 
must be examined. The chrominance 
portion of a composite color video signal 
is composed of two amplitude-modu- 
lated suppressed carriers in quadrature at 
3.579545 mc. The subcarrier frequency 
was not arbitrarily selected but was 
chosen carefully to fit an “interleaving” 
technique that would permit the energy 
spectrum of the color information to lie 


Presented on April 24, 1958, at the Society’s 
Convention at Los Angeles, by Charles E. Ander- 
son and Joseph Roizen (who read the paper), 
Ampex Corp., 934 Charter St., Redwood City, 
Calif. 

(This paper was first received on August 9, 
1958, and in final form on August 7, 1959.) 
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LUMINANCE SIGNAL 


within the upper frequency energy spec- 
trum of the monochrome information, 
thus producing minimum visibility of any 
interaction between color and mono- 
chrome in the reproduced television 
image (Fig. 1). The relationships of the 
15,734-ke line frequency to the color sub- 
carrier frequency is such that successive 
scans of any given line produce a 180° 
subcarrier signal phase reversal of that 
line on the kinescope face (Fig. 2). The 
resultant integration by a viewer’s nor- 
mal vision tends to cancel out spurious 
subcarrier modulation of the kinezcope 
beam in color areas. 

Specific color information is then car- 
ried by the transmission system as fol- 
lows: the dominant hue (wavelength) of 
the color is represented by a fixed phase 
of the subcarrier frequency (Fig. 3), and 
the saturation (amplitude) of that color 
by the amplitude of the subcarrier side- 
band. The full gamut of reproducible 
colors is related to a single cycle of the 
subcarrier frequency, and a shiftover of 
as little as 5° at the subcarrier frequency 


interleaving effect of harmonics of oddly related 
luminance and chrominance siqnals 


RELATIVE AMPTITUDE COLOR 
SUBCARRIER 3.579545 mc 


“ RELATIVE MAGNITUDE IN VOLTS 


T 


3 


FREQUENCY IN MEGACYCLES PER SECOND 


Fig. 1. TV signal energy spectrum distribution (after Fig. 5, J. M. Barstow, ‘‘ABC’s of 
Color Television,’’ Proc. IRE, 43: 1574-1579, Nov. 1955; and Jour. SMPTE, 65: 73-79 


Feb. 1956). 
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produces a visible change in hue. It is 
apparent that the time-base stability of 
any system handling this signal must be 
extremely precise. A single cycle of 3.58 
represents 0.279 usec; therefore, a 5° 
increment of this signal represents about 
0.004 usec. Because the smallest con- 
tinuous piece of information with which 
we must deal is represented by one tele- 
vision line (63.5 usec), the first approach 
is to determine mathematically whether 
or not the rotating mechanism (head 
assembly) in the Videotape Recorder 
can meet the time-base requirement in 
scanning this line. We know that the 
head drum experiences a hunting dis- 
turbance which may be expressed as 


6 = De-t/r sin 
This is a damped sinusoidal oscillation 
having a peak amplitude of approxi- 
mately D (Fig. 4). The term @ is changing 
most rapidly at the initial instant when 


Level 


a LUMINANCE SIGNAL 


CHROMINANCE SIGNAL FIELD ONE 


SECOND SCAN 


U 


c CHROMINANCE SIGNAL COMBINED FIELD ONE AND FIELD THREE 


BLACK LeveL 


da ADDITION OF LUMINANCE PLUS CHOMINANCE INFORMATION 


Level 


oe AVERAGE LIGHT OUTPUT AFTER TWO SCANS 


Fig. 2. Subcarrier cancellation. 
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Fig. 3. Color circle and one cycle of 3.58 (after Fig. 4, J. M. Barstow, ‘‘ABC’s of Color 
Television,”’ Proc. IRE, 43: 1574-1579, Nov. 1955; and Jour. SMPTE, 65: 73-79, Feb. 


1956). 


t = 0. Thus, knowing a maximum value 
of D, we may approximate with good 
accuracy the maximum drum displace- 
ment from the beginning of a hunting 
cycle to a time 63.5 usec later. Measuring 
D in microseconds of travel, we know 
from observation that the maximum 
value is approximately 1 usec. 

Att =0,0=0. Att = 63.5 x 10~*, 


6 = 1 sin X 63.5 K 10~*) 
or 
=> (2xf, X 63.5 10~*) psec 


Because ¢/? remains essentially 1 when 
¢ = 63.5 & 10~*, a median value of 5 
cycles/sec is assigned to /,. 


6 = 635." X 107-6 
= 1990. 1076 
= 0.0019 


As explained previously, because 5° of 
3.58 mc is 0.00387 ysec, it is evident 
that color subcarrier phase shift due to 
head hunting from the beginning to the 
end of a picture line will be approxi- 
mately 2.5° or less. Considering both the 
record and reproduce modes as potential 
time-base errors, the worst case of maxi- 
mum deviation in opposite directions will 
still produce only a 5° shift, which is 
within FCC specifications. Under nor- 
mal operating conditions, a statistical 
analysis would indicate that the system 
operates well within the above figures. 


Fig. 6. Vector ’scope display. 
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Fig. 4. Damped hunt cycle. 
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Fig. 5. Sync and burst on blanking. 


Because the start of each television line 
contains a short burst of reference signal, 
9 to 11 cycles of 3.58 me (Fig. 5), it will 
be possible to use this signal as a source of 
time-base information for decoding the 
chrominance signals on that line. A 
greater problem, however, appeared to 
exist regarding dot interlace. Because 
the period between alternate fields is 
fairly long, 16,000 usec, it would appear 
almost impossible to guarantee any ad- 
herence to the 180° phase reversal of the 
subcarrier previously mentioned. It was 
assumed, then, that the reproduced color 
television picture from magnetic tape 
would be subjected to a random sub- 
carrier “crawl which would move 
through the picture at some rate deter- 
mined by a number of varying mechani- 
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cal factors such as acceleration and hunt. 
To the pleasant surprise of everyone con- 
cerned, when color images were first 
successfully reproduced from tape, this 
condition was not apparent. Although 
the cross-hatch subcarrier pattern was 
coarser than a normal direct picture, it 
remained in one place and did not 
wander about. A vector ’scope display 
(Fig. 6) of a saturated color bar pattern 
showed that, over relatively long periods 
(several fields), an averaging process 
kept the subcarrier phase reversals in 
approximately their proper position. 
The ‘dots’ seemed to rotate about a 
center point, accounting for the some- 
what coarser appearance of the visually 
integrated subcarrier. 

The head’s angular velocity varies 
sufficiently to cause the recovered color 
information to wander far enough from 
its proper frequency to make it impossible 
for the crystal oscillator at the receiving 
end to follow the recovered burst. We 
have shown that the variation during 
one line is so small that the amount of hue 
shift is negligible, even though the aver- 
age frequency may have meandered far 
afield. It becomes apparent, then, that 
we must provide an electronic correc- 
tion circuit capable of determining the 
frequency and burst phase at the start of 
each line and able to forget that informa- 
tion as soon as a new burst signal comes 
along. It must, however, adhere to its 
last instructions until a new set is avail- 
able. 

Ideally, a locked oscillator would have 
a high Q after being triggered and also 
have no Q during the reset period. The 
two conditions seem almost incompatible, 
but there are several ways to circumvent 
the problem. The easiest method is to 
employ an oscillator similar in operation 
to a rung oscillator used as a range mark 
generator in radar sets. Instead of ringing 
the oscillator with a pulse, it is hit hard by 
color burst. If it will lock to burst phase, 
and hold that phase over the period of 
one line, then as long as it is tuned ap- 
proximately to burst frequency, it will 
follow burst through a relatively wide 
range. A rung oscillator depends upon 
the abrupt removal of a heavy current to 
a resonant circuit. After the current is 
removed, there is a damped oscillation 
in the resonant circuit, the frequency of 
which is determined by the resonant 
circuit constants. The length of oscilla- 
tion is set by the Q of the circuit or the 
width of the pulse. 

Figure 7 shows a simple ring oscil- 
lator. The basic circuit can be modified 
sa shown in Fig. 8. To increase the Q and 
the ringing time of the circuit, the ef- 
fective Q is controlled by the resistance in 
the feedback path. If the bias arrange- 
ment on the input tube is modified to 
permit operation of the tube in its linear 
region, the Q control can be adjusted so 
that the circuit will barely sustain oscil- 
lations. When burst is applied to the 
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Fig. 7. Simplified ring oscillator 
(after Britton, Chance et al., Wave- 
forms, McGraw-Hill Book Co., New 
York, 1949). 


grid under these conditions, enough cur- 
rent is introduced into the tank at 
burst frequency and at a specific phase to 
determine its reference phase even if that 
frequency is slightly different from the 
natural frequency of the circuit as set by 
L and C. The output of such an oscillator 
is shown in Fig. 9. 

Obviously we cannot include one of 
these oscillators in every receiver, yet 
somehow its signal must be utilized to 
operate on the recovered color signal 
from tape and transform that signal 
into one that can be handled by an 
ordinary receiver to produce a color 
image. The most satisfactory solution to 
date has been found to be the use of a 
carefully designed, balanced demodula- 
tor which recovers the chrominance in- 
formation in its J and Q forms. All ves- 
tiges of the original unstable subcarrier 
are eliminated from both the chroma and 
luminance signals. At its output termi- 
nals, the unit provides clean J, Q, and Y 
signals of proper amplitude. From this 
point on, standacd high-quality broad- 
cast techniques are used to remodulate 
the J and Q signals onto a new stable 
3.58-me subcarrier and encode them with 
the Y signal into a standard NTSC color 
composite output. 


OUTPUT 
{ConTRoL 


Fig. 8. Modified ring oscillator (after 
Britton, Chance et al., Waveforms, Me- 
Graw-Hill Book Co., New York, 1949). 


Because the color signal is now refer- 
enced to the local 3.58-mc subcarrier 
generator, we must remove the original 
burst which is still on the backporch and 
reinsert new burst referenced to the new 
subcarrier. The processing amplifier in 
the system, while reshaping and rein- 
serting synchronizing and blanking pul- 
ses, completely eliminates the unwanted 
burst signal. A simple adder circuit fed by 
a burst flag generator inserts the new 
burst in the specified interval. The only 
piece of external equipment needed is a 
standard subcarrier generator providing 
the 3.579545-mce signal for the system as 
well as the submultiple of 31.546 ke that 
provides a reproduce system timing 
reference, and a burst flag generator 
signal. An additional divider utilizing 
the 31.546-ke signal and cascaded bi- 
naries counts down to the 59.94 cycles/ 
sec vertical sync (color) frequency that is 
fed to the drum servo in the reproduce 
mode to assure correct color tape repro- 
duction time. If this were not done, and 
the machine were locked to line during 
reproduction, the program would end 
several seconds short. 

A complete block diagram of the sys- 
tem shown in Fig. 10 demonstrates that 
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the recording technique for color is 
nearly identical with the technique for 
black-and-white. Circuitry has been 
modified to meet the frequency and 
phase demands of color, but the philos- 
ophy is the same and no complex addi- 
tions have been made. Major attention 
has been given to the record amplifier 
driver and the record amplifiers them- 
selves to increase linearity and to pro- 
vide almost double the drive previously 
available for the heads. Had the designers 
written the specifications for a special 


record amplifier tube to drive the video 
heads, the result would have closely 
approximated those of the EL-34/6CA7 
now being used in the record amplifiers. 

During reproduction the first differ- 
ence between the monochrome and the 
color system is in the group of channel 
frequency equalizers. These equalizers 
are part of the switcher chassis, simple 
networks that adjust the frequency re- 
sponse of the individual channels to fur- 
nish equal amounts of chroma. The 
overall amount of chroma is adjusted by 


a single channel equalizer near the end 
of the system. 

A great deal of work has been ex- 
panded on the switcher, improving it for 
both color and black-and-white. Myriad 
knobs on a piece of equipment, pre- 
supposing many adjustments, can be a 
source of annoyance. Accordingly, much 
thought was given to the switching cir- 
cuit design with the result that it re- 
quires the minimum number of adjust- 
ments and all bias controls for the 
switching tubes have been eliminated. 


The switcher input is now less sensitive to 
variations of signal level. 

Crosstalk between the input channels 
also has been reduced, at the same time 
improving the unit’s immunity to noise 
pickup. Crosstalk between channels 
during the period of information overlap 
on the tape results in color confusion 
and apparent noise on the viewing 
screen. 

The modulator/demodulator has un- 
dergone considerable detail change, but 
the basic process has not been altered. 
The limiter strip has been designed to 
obtain symmetrical limiting so that beat 
patterns and other unwanted intermodu- 
lation effects can be avoided. 

A Bode filter is used in the output to 
remove signal carrier components and to 
maintain good amplitude and_ phase 
characteristics. Such filters are tedious to 
build and adjust, but the results warrant 
the effort. 

After demodulation and equalization, 
the signal is processed in the decoder as 
follows (Fig. 11): the incoming video is 
split three ways. Two of the channels are 
filter networks providing for the sepa- 
ration of the monochrome information 
through the Y filter and the chrominance 
information through the /Q filter. The 
third channel is the color lock chassis 
which performs the previously men- 
tioned function of burst separation and 
3.58-mc regeneration. This regenerated 
signal is coupled to a 360° phase shifter 
(variable delay line) which provides the 
correct phase to the color demodulators. 
The chrominance information is then 
handled in a fairly unusual manner. 
Instead of the normal arrangement, 
whereby the synchronous demodulators 
are driven by 90° shifted subcarrier 
signals, and the quadrature components 
of J and Q thus are removed by detec- 
tion, this system utilizes a different con- 
cept in color demodulation. The phase 
stability of the system is greatly improved 
by providing a precision delay line equiv- 
alent to 90° of the 3.58-mc frequency in 
the Q channel. A pair of diode clamp 
demodulators driven by the 0° and 90° 
shifted chrominance information then 
demodulate the J and Q video informa- 
tion. 

The circuit can be compared to a 
fast-acting clamp (Fig. 12) in which the 
diodes are closed at a 3.58-mce rate, thus 
connecting the output side of C-1 to 
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Fig. 10. Reproduce mode block diagram. 
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Fig. 11. Decoder. 


ground through the center tap of the 
transformer. The rectifying action of the 
6AL5 diodes stores a charge in C-2 which 
makes the diodes conduct only at the 
peaks of the subcarrier cycle. Because 
the clamp is closed only for an extremely 
short interval, the output side of C-1 is 
free to follow input signal variations; 
however, the average output level is a 
function of input level at the instant 
diode conduction occurs. Because this 
average is controlled by both the ampli- 
tude and phase of the incoming signal, 
the output then represents the desired 
video information. This demodulator 
circuit has proved extremely reliable in 
operation and much superior to standard 
synchronous demodulators because of 
two distinct advantages: 

(1) There is no video gain drift prob- 
lem because it operates like a simple fast- 
acting switch. 

(2) The level of the CW carrier 
signal applied to the diodes is not critical] 
provided this signal is always greater in 
amplitude than the modulated r-f signal. 
Changes in the CW input signal level do 
not affect operational stability. 

After demodulation, the J and Q sig- 
nals, which are now relatively stable 
(time base corrected), are coupled into 
low-pass filters to eliminate all traces of 
subcarrier and subcarrier second har- 
monic. The / and Q signals are then sub- 
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Fig. 12. Diode clamp demodulator. 


jected to equalizing delays and are avail- 
able for re-encoding on a local stable 
subcarrier. 

The encoder in the system is a straight- 
forward design, utilizing doubly bal- 
anced modulators adequately clamped 
plus adder circuitry to combine Y, J 
and Q into a composite color video signal. 
The signal is then processed and new burst 
is added at the proper reference phase 
which is adjustable through 360° by a 
variable delay line, permitting output 
signal matching to any incoming phase 
of burst or matching two machines to the 


FILTER 


exact output subcarrier phase required. 
The servo system also has been improved 
to eliminate deficiencies encountered in 
the field, and it is capable of handling 
color signals more accurately. Faster 
response time in the drum servo has been 
achieved to reduce the previous require- 
ment on the burst lock oscillator. 
Stabilization time has been improved to 
the point where sync source switches, 
which might be encountered when sync 
changes from monochrome to color, take 
only one-quarter the previous lock-in 
time. 


A Color Videotape Recorder 
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Improving Television Studio 
Intercommunication Systems 


Unsatisfactory communication usually results when conventional telephone-type 


terminal facilities are employed in a multistation interphone conference connection 
because the anti-sidetone transformers used therein were not designed for this 
application. Superior interphone system performance can be achieved, however, 
if attention is given to television’s special requirements. A transistorized interphone 
terminal unit has been developed to modernize most existing interphone confer- 
ence systems to meet these requirements. The unit is also a useful component for 


new system designs. 


(2. IMPORTANT COMPONENT of a 
television studio communication system 
is the conference interphone system 
interconnecting technical and produc- 
tion personnel in the studio and control 
room. In addition to providing a general 
conference circuit, the system usually 
provides means for isolating functional 
subgroups, such as a camera and its 
camera control, from the conference 
circuit to permit private communica- 
tion within each subgroup during periods 
of equipment adjustment. 

Until recently, it has been the usual 
practice to employ conventional tele- 
phone equipment in television studio 
interphone stations. This equipment, 
long proven in regular telephone use, 
provides reliable and economical com- 
munication when the number of con- 
ference-connected stations is small. In 
multistation conference systems, how- 
ever, the receiver level is quite low and 
the telephone anti-sidetone circuit, which 
was originally designed for two-station 
operation, does not perform in a satis- 
factory manner. 

Because present-day television studio 
interphone systems often require a 
conference connection of twenty or 
more stations, it is apparent that an inter- 
phone terminal is needed which meets 
television’s particular requirements. 

The CBS Television Network Engi- 
neering Department has developed a 
transistorized interphone terminal unit 
(Fig. 1) for use in either new or existing 
common-battery interphone systems. 
This unit provides amplified receiver 
level and sidetone compensation 
characteristic specifically designed for 
television requirements. The unit physi- 
cally replaces the anti-sidetone trans- 
former used in existing systems and will 
operate with virtually all commercially 
available telephone headsets using car- 
bon microphones. 


General Considerations 


The characteristics of common-bat- 
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tery interphone systems and anti-side- 
tone telephones which are applicable to 
television interphone systems are briefly 
reviewed below. 


Common-Battery Interphone System: In 
the type of interphone system usually 
employed in television studios (Fig. 2) 
one d-c power supply is used to energize 
the microphones of all stations in the 
system. This is known as a common- 
battery interphone system. A common- 
battery system may consist of several 
interphone circuits with each circuit 
connecting two or more stations. Each 
interphone circuit is decoupled from 
the common power supply by a retarda- 
tion coil, i.e., a filter, which presents a 
high impedance to voice frequencies. 
This permits conversation on each 
circuit without interference due to 
audible crosstalk from other circuits. 

A conference is arranged by merely 
connecting the desired circuits in parallel 
as shown in Fig. 2. 


Sidetone and Anti-Sidetone: Sidetone is the 
reproduction at a local receiver of 
sounds picked up by the associated local 
microphone. Most commercial _ tele- 
phones contain a transformer and other 
components which may be connected in 
an anti-sidetone circuit. By means of 
this circuit the sound level at the local 
receiver resulting from actuation of the 
local microphone is reduced somewhat 
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without affecting the level transm:tted 
to the distant telephone. 

In conventional telephone practice, 
two important advantages are achieved 
by anti-sidetone telephones. First, local 
noise, which would be loudly reproduced 
in the receiver unit and interfere with 
incoming communication, is reduced 
somewhat to make it less annoying. 
Second, a telephone user has a natural 
tendency to lower his voice when he 
hears it loudly reproduced in his own 
receiver. An anti-sidetone telephone 
minimizes this tendency. As a result, the 
telephone user speaks in a louder voice. 
The level transmitted to the telephone 
line is increased accordingly, improving 
the reception at the distant telephone. 


Television Studio 
Interphone Considerations 


In the past, manufacturers of television 
cameras, camera controls and other 
equipments have included therein con- 
ventional telephone-type anti-sidetone 
interphone stations. However, if the 
requirements for a television studio 
interphone system are examined, diver- 
gence from conventional telephone re- 
quirements is noted on two important 
points. 

First, it is obvious that a television 
cameraman should not talk in a loud 
voice which might be picked up by 
nearby broadcast microphones. Too 
little sidetone is therefore undesirable. 
It should be noted, however, that since 
local room noise should not be so loudly 
reproduced in the local receiver as to 
interfere with communication, too much 
sidetone is equally undesirable. 

Second, the number of stations nor- 
mally connected together in a commercial 
telephone system is usually two, whereas 
the number on a television studio con- 
ference circuit may be twenty or more. 


Fig. 1. The CBS 1B interphone terminal unit. 
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Fig. 2. Common-battery interphone system simplified diagram. Station 
1 normally communicates with station 2 and station 3 communicates with 
station 4. All four stations may be connected in conference as shown. 


CBS experience has shown that for 
television multistation conference  sys- 
tems, the sidetone level should equal the 
signal level received from other stations. 
Furthermore, this relationship between 
sidetone and received level should be 
maintained regardless of the number of 
conference-connected stations. In addi- 
tion, sufficient gain should be provided 
somewhere in the system to offset 
the losses resulting from the division of 
the transmitted signal among the large 
number of conference-connected sta- 
tions. 


Shortcomings of Multistation 
Interphone Systems Using Conventional 
Anti-Sidetone Transformers 


Figure 3 shows the extent of the short- 
comings of typical anti-sidetone trans- 
formers when used multistation 
systems. The level of the signal received 
from other stations decreases approx- 
imately 6 db each time the number of 
conference-connected stations is doubled. 
The sidetone level, however, increases 
as the number of stations increases. 
When more than four stations are con- 
ference-connected, the decreasing re- 
ceived level and the increasing sidetone 
level soon create a severe level un- 
balance. To coin a term, an anti-side- 
tone transformer becomes a_pro-side- 
tone transformer when used in a multi- 
station system. 

In Fig. 3, two points become clear. 
First, the received level becomes too low 
for dependable communication in a 
noisy studio when the number of 
conference-connected stations exceeds 
about four. Second, with about this same 
number of stations, the sidetone level 
becomes greater than the received level. 
Any further increase in the number of 
conference-connected stations results in 
undesirable masking of the received 
signal by ambient room noise picked up 
by the local microphone. 


CBS Type 1B Interphone 
Terminal Unit 


The CBS type IB interphone terminal 
unit was developed for use in both 
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Fig. 3. Relationship of sidetone level to received 
signal level for two interphone conference systems. 
Conventional anti-sidetone transformers are used in one 


system and CBS 1B interphone terminal units are used 
in the other. Note the improvement in level and side- 
tone characteristic afforded by the latter system. 


new and existing television studio inter- 
phone systems. To facilitate its use in 
modernizing existing systems, careful 
consideration was given to the size, 
form and mounting arrangement of the 
new unit. 

The unit was packaged to be physically 
interchangeable with the type of anti- 
sidetone transformer formerly used 
throughout CBS Television Network 
studio installations and still used in the 
majority of other television studio 
installations. 

As shown in Fig. 3, the CBS 1B inter- 
phone terminal unit features ample 
gain to provide communication among 
thirty conference-connected stations com- 
parable to that obtained when only two 
conventional interphone stations are 
connected. Sidetone is automatically 
maintained at a level approximately 
equal to the received signal level for any 
number of connected stations. 

The unit includes an amplifier, a 
bridge rectifier and a sidetone compensa- 
tion bridge, all within the single small 
package. The schematic diagram of the 
unit is shown in Fig. 4. 


Amplifier: In the single-stage transistor 
amplifier an unbypassed resistor in 
series with the emitter determines the 
gain by controlling the amount cf 
inverse feedback. This resistor may be 
either variable or fixed as required. 
Usually, it takes the form of an external 
gain control mounted near the inter- 
phone headset jack. 

Power to operate the amplifier is 
derived from the microphone-energizing 
direct current of the common-battery 
interphone circuit to which the inter- 
phone unit is connected. The power 
consumption of this unit is the same as 
that of a conventional interphone station. 


Bridge Rectifier: Within a technical 
complex such as a television station it is 
possible to establish and control the d-c 
polarity on interphone circuits; how- 


ever, cameras and other field equip- 
ment containing interphone facilities 
may be lent to other television stations or 
networks, or pooled for special events. 
In such cases, control of polarity is lost. 
It is important, then, that means be 
provided for applying the correct polarity 
to the amplifier of the interphone unit 
regardless of line polarity. In this unit, 
a germanium-diode bridge rectifier is 
interposed between the line and the 
amplifier to maintain the correct polarity 
at the amplifier regardless of the polarity 
of the interphone battery voltage. Two 
diodes are biased to a conducting state 
and two to a nonconducting state by the 
direct current on the interphone circuit. 
Received and transmitted voice fre- 
quencies, superimposed as they are on the 
direct current, pass unimpeded through 
the conducting diodes to the amplifier 
input or to the interphone line. 

In order to maintain the desired rela- 
tionship between sidetone level and 
received level, voice frequencies must 
be kept out of the power supplied to the 
amplifier. A choke-input filter provides 
the required decoupling. 


Sidetone Compensation: Considerations 
previously discussed indicate that, for 
best results in television studio applica- 
tions, the local voice should be repro- 
duced in the local receiver at approx- 
imately the same level as signals received 
from other interphone stations on the 
same circuit. This relationship between 
sidetone level and received signal level 
should hold regardless of the number of 
connected stations. 

In this interphone unit, a resistance 
bridge circuit (Fig. 5) is employed in 
which the interphone line and all other 
stations connected to it make up a 
portion of one side of the bridge. A 
pair of fixed resistors and the forward 
resistances of the two conducting diodes 
in series with the line complete this 
side of the bridge. The remaining three 


Improving Television Studio Inter 


ation Systems 673 


+12 +] 
12 ree 
-8 
-24 
| 
oF 
; 
4 
Fat 
ay 
4 
$ 
a 
| 


>—— IMPEDANCE OF 
INTERPHONE BUS AND 
ALL OTHER CONNECTED 
STATIO 


SLEEVE 
JACK 


EXTERNAL CONNECTIONS 


Fig. 5. Simplified schematic of sidetone compensation 
bridge. The nonconducting diodes have negligible effect 


and are not shown. 


Fig. 4. CBS 1B interphone terminal unit schematic diagram 


and external connections. 


sides of the bridge are provided by 
three fixed resistors. 

The local microphone is connected 
across one diagonal of the bridge and the 
input to the transistor amplifier is con- 
nected 
the bridge were to be perfectly balanced, 
sidetone would be completely elimi- 


across the other diagonal. If 


nated because the amplifier input would 
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be at the null point of the bridge for 
signals from the local microphone. 

When only two stations are connected 
to an interphone circuit, the level re- 
ceived at each station is relatively high; 


however, the sidetone compensation 
bridge at each station is substantially un- 
balanced, permitting a high sidetone 
level to also be applied to the amplifier 
input. When additional stations are 


added to the interphone line, the 
received level decreases and the imped- 
ance of the interphoné circuit decreases 
as well. 

As the net impedance of the inter- 
phone circuit decreases, the bridge 
approaches, but never reaches, a condi- 
tion of balance. The sidetone level 
decreases accordingly. 

Resistance values in the bridge have 
been selected to hold the sidetone level 
to within 2 db of the received level for 
any number of conference-connected 
stations up to thirty-two, when standard 
5% tolerance resistors are used. 


Conclusion and Acknowledgment 

Engineering prototypes and produc- 
tion models of the CBS 1B interphone 
unit have been used in television studios 
for more than three years. Well over a 
hundred units are presently in service. 
To date no failures have occurred. 

The author wishes to express his 
thanks to Richard S. O’Brien, under 
whose direction this project was under- 
taken; and to Robert B. Monroe, for 
his helpful advice during the develop- 
ment of the CBS 1B interphone terminal 
unit and in the preparation of this 


paper. 
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CBS Self-Normalling Video Jack 


A self-normalling video jack which replaces the plug-normalling jacks currently 
employed in video systems has been developed by CBS Television Network 
Engineering. The jack, now in full-scale operation, makes normalling plugs and 
terminating plugs unnecessary, as self-contained switching contacts and terminat- 
ing resistors perform these functions. The self-normalling jack and its application 


are discussed. 


JACKFIELDS are an iinportant 
and essential element in video systems 
for television broadcasting and closed- 
circuit program distribution because of 
the high degree of operational flexibility 
they impart to the system. 

A video jackfield consists of a suitable 
number of rows of panel-mounted video 
jacks to which are connected the input 
and output of all important components 
and circuits in the video system. The 
system components and circuits are 
then connected together, or “‘normalled,”’ 
at the jackfield to form the desired video 
system. 

Other connections are often made to 
the jackfield. These include jacks that 
are “multiples” of the input or output 
of important circuit elements. These 
multiple jacks serve as test or measuring 
points. Utility equipment and _ utility 
circuits not normally connected in the 
system, but which are ready for use when 
special operating problems arise, also 
often appear on video jackfields. 

Connection of the circuit elements to 
the jacks in the manner described permits 
access to any desired part of the system 
by simply inserting a plug into the de- 
sired jack. The jackfield, therefore, 
provides a high degree of flexibility in 
the operation of a video system. By 
means of patch cords, which consist of a 
short length of coaxial cable with a plug 
at each end, any of the following opera- 
tions may be performed. 


(1) A defective component may be 
replaced in the circuit by another similar 
unit. 

(2) The video circuitry of the system 
may be rearranged as desired. 

(3) Special-effects devices may be 
connected into any desired program 
channel. 


In addition to these operational con- 
veniences, a video jackfield also greatly 
simplifies maintenance of the facilities, 
as it makes it possible to achieve a 
direct connection to the terminals of 
any circuit element of the system. 
Location and repair of a_ defective 
component are thereby considerably 
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facilitated. Similarly, test and measure- 
ment of the facilities are greatly simpli- 
fied. 

This paper describes a new type of 
video jack with self-normalling contacts 
which still further improves the ef- 
fectiveness of video jackfields. This 
new jack, which was developed by the 
CBS Television Network Engineering 
Department, is already in service at 
CBS installations in many parts of the 
country. 


Background 


Prior to the development of the new 
self-normalling video jack, the only 
jacks available for video-jackfield use 
were simple receptacle-type units which 
provided suitable contacts for the inner 
and outer conductors of the coaxial 
circuit and nothing more. In order to 
“normal” the circuit elements of the 
video system at the jackfield when using 
such units, it is necessary to employ U- 
shaped normalling plugs which are 
inserted into the front of the jackfield 
as shown in Fig. 1. It will be noted that 
circuit termination are also made by 
means of plugs with built-in terminating 
resistors which are also inserted into the 
front of the panel. 

The appearance afforded by such a 
plug-cluttered jackfield leaves much 
to be desired. More important, such a 
jackfield arrangement results in several 
operational disadvantages, the chief ones 
being: 


(1) The normalling and terminating 
plugs not only clutter but also obstruct 
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access to the jackfield. This makes 
patching difficult and slow for the fol- 
lowing reasons: (a) The normalling 
plug or terminating plug must be re- 
moved from a jack before a patch-cord 
plug can be inserted. (b) The jack 
designation cards are obscured by the 
plugs, making it difficult to locate and 
identify a desired jack. 

(2) The location and relationship of 
jacks on the panel are dictated by the 
requirement that the normalling plug 
bridge between the desired two jacks. 
This seldom permits the most desirable 
operational arrangement of jacks. 


Jackfields have been used for audio 
circuits in broadcasting, telephone and 
sound-distribution audio systems for 
many years.' In audio jackfields, nor- 
malling plugs and terminating plugs 
are not required, as audio jacks are 
equipped with built-in normalling springs 
and contacts which permit all normalling 
connections to be made by short jumper 
connections at the rear of the jack- 
field. Such a jackfield presents a com- 
pletely plug-free front panel except at 
times when patch cords are in use for 
the purpose of obtaining other-than- 
normal circuit arrangements. This ar- 
rangement is operationally far superior to 
the plug-normalling arrangement de- 
scribed above that has been used until 
this time in normalling and terminating 
video circuits at jackfields. 

It was with the objective of making 
video jackfields operationally equiv- 
alent to audio jackfields that the self- 
normalling jack was developed. Figure 
2, which is a view of a completely 
normalled video jackfield using the 
new self-normalling jack, shows how 
well this objective has been achieved. 


Self-Normalling Video Jack 


The CBS self-normalling video jack 
is shown in Fig. 3. A disassembled view 


Fig. 1. Front view of a video jackfield employing plug-normalling jacks. Such an arrange- 
ment is typical of the video jackfield in practically all present-day video systems. The panel 
is cluttered with normalling plugs and terminating plugs which obstruct access to the jacks. 
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Fig. 2. Front view of a video jackfield employing the new CBS self-normalling video 


jack. Normalling and terminating plugs are not necessary, as these connections are all 


made at the rear of the jackfield. 


of the jack, together with a mating plug, 
is shown in Fig. 4. 

Normalling and terminating plugs are 
not required in video jackfields using the 
CBS self-normalling video jack. The 
necessary normal and termination con- 
nections are made at the rear of each 
jack through use of the built-in switching 
springs and contacts. Short jumpers of 
coaxial cable are used for normal con- 
nections, as shown in Fig. 5. 

Figure 6 shows a single-line diagram of 
a portion of a video system using video 
jacks in several different circuit ar- 
rangements. Detailed wiring data of the 
ack connections employed in each case 
are included on this drawing. 

The spring and contact configuration 
of a self-normalling jack, together with 
its equivalent electrical circuit, is 
shown in Fig. 7. 


Design Considerations 


The self-normalling jack was de- 
signed to meet the severe demands made 
on all electronic equipment in day-to- 
day operation in network center video 
systems. Electrically, it was designed to 
introduce the smallest possible imped- 
ance discontinuity, insertion loss and 
crosstalk. Physically, it was designed to 
be rugged, long-lived and compact. 
Economically, it was designed to be 
reasonable in cost. 

Beryllium copper was used for the 


Fig. 3. The CBS self-normalling video jack. 


contact springs and palladium for the 
contacts to ensure long life and depend- 
able operation. Both springs and con- 
tacts are gold plated to prevent con- 
tamination.” The physical size, configura- 
tion and relationship of parts were 
designed not only to produce the re- 
quired electrical characteristics, but 
also to produce adequate contact force 
and to give a_ self-cleaning contact 
wiping action each time the springs are 
operated. 

Compatibility with existing plugs and 
jacks was another important considera- 
tion in the design of the self-normalling 
jack. Inasmuch as many thousands of 
the plug-normalling jacks are presently 
in service in existing video systems, the 
new jack was designed to operate with 
the same plug and patch cord used with 
these earlier jacks. Furthermore, the 
new jack employs the same _panel- 
mounting drilling and very often can 
be installed in existing jackfields along 
with plug-normalling jacks. Thus the 
old and the new jacks can be used to- 
gether in the same system and patching 
can be accomplished with the same 
patch cords. 


Measurements and Tests 


Extensive laboratory and field meas- 
urements and tests have been made over 
a period of several years to evaluate the 
electrical characteristics and mechanical 


reliability of the new jack. These tests 
included actual installations of these 
jacks in New York and Chicago CBS 
video systems. Findings during these 
measurements and tests included: 


1. Impedance. The CBS self-normalling 
jack was designed to operate in 75- 
ohm coaxial video circuits. Measure- 
ments indicated that the impedance 
discontinuity introduced in such circuits 
by the jack was extremely low. As 
measured with a video sweep signal, a 
negligible difference in standing-wave 
ratio was introduced when the jack was 
inserted in a long length of coaxial 
cable. 


2. Crosstalk. Crosstalk between con- 
tacts and associated contact springs 
proved to be quite low at all video 
frequencies, as indicated in the fol- 
lowing tabulation: 


Frequency, 
me Crosstalk, db 
Tip spring to 
Tip spring to terminating 
normal spring, spring, 
tip-normal tip-normal 
contacts open contacts closed 
1.0 74 76 
3.6 65 67 
5.0 62 65 
10.0 57 61 


3. Life. Life tests of the new jack were 
made using a specially designed recip- 
rocating test machine which inserted a 
test plug into the jack under test thirty 
times a minute. This test machine dupli- 
cated at a speeded-up rate the wear and 
tear involved in actual day-to-day 
operation. After more than 500,000 
failure-free operations (equivalent to 
15 or 20 years of normal service in 
television broadcasting) the jack showed 
negligible wear. Its contact resistance 
and contact force of 500 grams were 
essentially unchanged. 


Fig. 5. Connection of cable shield to the self-normalling jack. The 


connection is solderless, being made by a standard crimping tool and 


sleeve. In the photograph the short normalling coaxial cable at the top 


has already been crimped to its terminal; the tip connection, below, is 
ready for crimping. The inner conductor of the cable is soldered to its 


jack terminal. 


Fig. 4. Disassembled view of a CBS self-normalling video jack 


shown with a mating plug. The same plug and patch cord 


normalling jacks. 
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4. Other Tests. In addition to the above- 
described life test, a large number of the 
jacks were installed in CBS video systems 
to observe their performance under 
actual operating conditions. To gain 
knowledge of their effectiveness under 
every possible type of operation, some 
jacks were installed in circuits where they 
are operated many times a day. Others 
were installed in circuits where the 
contacts remain in the normal position 
most of the time, and still others were 
tested in circuits where patch cords 
remain inserted a large portion of the 
time. These test jacks have performed 
without trouble of any kind over a 
period of several years. Circuit con- 
tinuity, contact force and other elec- 
trical and mechanical characteristics 
are not affected by dust, moisture or 
other factors encountered in day-to- 
day operations. 


Conclusion 


Several thousand CBS self-normalling 
video jacks are in operation throughout 
the CBS Television Network. More than 
500 of the jacks have been installed in a 
recently completed CBS Television Net- 
work video-tape recording plant in 
New York City. This plant has been in 
operation approximately a year and the 
jacks have lived up to all expectations. 
Other installations employing §self-nor- 
malling video jacks have been made in 
the Chicago and Hollywood CBS systems. 

As a result of the experience gained 
with the self-normalling jacks in these 
installations, it has become evident that 
the new jack does indeed offer many 
advantages over the _plug-normalling 
jack. These advantages include: 


(1) Patching is faster and easier. This 
is an important consideration during an 
“on-air” equipment failure when emer- 
gency equipment must be substituted 
as quickly as possible. 

(2) Jacks can be located on the panel 
in the most desirable operational ar- 
rangement. It is not necessary to locate 
two normalling jacks adjacent to each 
other to accommodate a _ normalling 
plug. 

(3) The appearance of the video 
jackfields has been improved by elimi- 
nating the front-of-panel normalling 
and terminating plugs. 


It is believed that the self-normalling 
video jack marks a definite step for- 
ward in video systems and that these 
jacks will find wide application in the 
future. 
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Fig. 6. Typical applications of CBS self-normalling video jacks in a video system, to- 
gether with jack wiring details. In the wiring details, contacts are shown in the normal 
position, i.e., normal and tip contacts mating. The third or terminating spring and contact 
are not in the circuit until a patch plug is inserted in the jack. When this is done, the plug 
picks up the circuit connected to the tip terminal and closes the normal and terminating 
contacts. Detail 1 shows wiring details of a single jack with the tip circuit normally termi- 
ated. Detail 2 shows two jacks normalled. Detail 3 shows jacks XY and Y normalled, with 
jack Z as the multiple of jack Y. The strap between the normal and tip terminals of jack Z, 
the multiple jack, permits a plug to be inserted in this jack without opening the circuit. 
The termination on jack Y terminates jack Y when a plug is inserted in jack Y. 
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Fig. 7. Left: Self-normalling jack spring and contact arrangement; right: equivalent 
circuit. 
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The Silicon Controlled 


Rectifier Dimmer 


A new device has been developed which makes possible startling new concepts in 
lighting. By radically reducing volume, weight and heat generated per kilowatt, 
without any sacrifice in electrical characteristics, it has become possible to package 
this semiconductor device as a portable plug-in module. Its advantages over present 
state of the art methods are demonstrated. In addition, these advantages make 
possible a new systems concept. The world’s first broadcast application of the 
aforementioned is detailed as utilized by a new broadcasting center. 


: SCR* Dimmer is a revolutionary 
form of light-dimming control employ- 
ing two silicon controlled rectifiers as 
the basic dimming elements. The dim- 
mer is equally adaptable for use in 
directly or remotely controlled dimming 
installations. These double-rectifier dim- 
mers may be used individually or grouped 
in banks. In groups they are fully 
adaptable to presetting and mastering 
systems. The silicon controlled rectifier 
itself is a four-element semiconductor, 
physically resembling a }-in. 20-thread 
nut and bolt to which some wires have 
been attached (Fig. 1). In its off or non- 
conducting state the device represents 
essentially an open circuit or open switch. 
when the proper control 
signal is supplied to a control “gate” 
on the rectifier, the device switches to a 
conducting state completing the lighting 
circuit. It may be thought of as a valve 
placed in the line ahead of the lighting 
load. The control setting governs the 
period of flow of current through the 
dimmer in each cycle and thus causes 
the lamps to operate at any desired 
brightness. 

Two basic units are available: one 
(Fig. 2) occupies only } of a cubic foot, 
a six-inch cube; the other (Fig. 3), 
a plug-in style equipped with primary 
circuit protection, measures approxi- 
mately 3} by 8 by 16-in. Figure 4 shows 
how the physical size of a 32-circuit 
autotransformer dimmer board (meas- 
uring 97 by 68 by 24-in.) would be 
cut down to a size of 48 by 32 by 12-in. 
by the use of SCR Dimmers. The 
basic unit weighs only 4} lb. Housed 
complete in 16-gauge sheet metal and 
including the weight of the primary 
circuit breaker, the complete equipment 
still weighs only 9 lb. This compares 
with 76 to 168 lb for similarly rated 
dimmers of other types now in use. 

The present models of the SCR 
Dimmers are rated at 4000 and 10,000 


However, 


Presented on May 6, 1959, at the Society’s 
Convention in Miami Beach by Herbert R. 
More (who read the paper), Kliegl Bros., 321 
W. 50 St., New York 19, and Albert W. Malang, 
American Broadcasting Co., 7 W. 66 St., New 
York 23. 

(This paper first received on May 5, 1959, and in 
final form, September 18, 1959.) 

* Trade Mark Reg. 


w. A 2500-w model using two rectifiers 
is available at somewhat lower cost, 
the price differential being in the recti- 
fiers. However, in view of a steadily 
declining cost of the rectifiers this 
differential will soon cease to be signif- 
icant. At present, therefore, the basic 
units are the 4000- and 10,000-w sizes. 

The loading range is almost infinite, 
being better than 1000 to 1. The dimmer 
may be loaded from the smallest avail- 
able 3-w lamp size to its rated load with 
no change in either the light output 
curve or the time of response. The SCR 
Dimmer can be made to respond in- 
stantaneously to the control. However, 
it has deliberately been slowed down a 
few cycles to protect the circuit against 
inrush current, and under any load 
condition for both ‘‘on” and “off” it 
does not exceed 11 cycles. Concerning 
the life of the dimmer there is this to 
say: It is a solid-state device and con- 
tains only components such as semi- 
conductors, diodes, resistors, capacitors, 
inductors, etc., which are conservatively 
rated for the circuitry employed. While 
only estimates of life expectancy can 
be made at the present time, experience 
with the above components indicates 
that many years of trouble-free operation 
should be expected. 


Technical Data 


The SCR Dimmer operates directly 
off the standard 120-v 60-cps single- 
phase a-c service (Fig. 5). Thus it 
may be used with 120 to 208-v three- 
phase, four-wire; 120- to 240-v single- 
phase, three-wire; 120-v single-phase, 
two-wire or any other service from which 
a nominal 120 v a-c is obtainable. 
It will not become unstable with poor 
input voltage regulation. It has been 
tested for input from 105 to 130 v 
and has proven equally satisfactory for 
all. The maximum voltage drop across 
the unit when operating at its rated 
load is approximately 3 v. The electrical 
circuit consists of two silicon controlled 
rectifiers in a so-called “‘back-to-back” 
assembly (Figs. 5 and 6). Each element 
will permit a controlled amount of cur- 
rent to pass during its half of the ap- 
plied voltage cycle. Thus, the full output 
of the dimmer is a 60-cps sine wave com- 
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pletely symmetrical with the zero volt- 
age axis. At lower voltages (Fig. 6), the 
output resembles that of a back-to-back 
thyratron. In no case is there any circu- 
lating d-c component. 

It has been asked many times what 
practical considerations led to the de- 
cision to use a “‘back-to-back” or two- 
rectifier circuit. To be a true silicon 
controlled rectifier dimmer, the load 
currents must flow through both rec- 
tifiers. When a single rectifier is used 
to control the current in a saturable 
reactor, it is no longer an SCR Dimmer 
as it is only a new control unit for a 
saturable reactor. While at the present 
time this single-rectifier method would 
result in a unit of slightly lower cost, 
the resultant dimmer would have several 
undesirable characteristics. Its loading 
ratio would be decreased from infinite- 
to-1 to only 10-to-1. Considerable out- 
put “‘noise’’ would be introduced which 
would require the use of additional 
compenents under certain circumstances 
such as its use in a TV studio. The 
fact that its type control curve, as well 
as its voltage output, changes under 
load is a further disadvantage. Also, 
the weight of the unit will be increased 
more than twofold. In view of the com- 
promise with quality and of the only 
temporary cost advantage, this circuit 
was firmly rejected. 

Curve one in Fig. 7 is the light- 
output curve. The light output vs. control 
setting has been designed to be nearly 
linear from 0 to 10. Control settings 
therefore indicate rather directly the 
percentage of light output. Thus actual 
illumination control is distributed evenly 
throughout the entire control scale, 
unlike previous systems, based on voltage 
linearity, which placed 90% of the actual 
dimming in the top half of the control 
range. In this way subtlety of dimming 
control has been reintroduced to the 
dimming field. At the “off” position 
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Fig. 1. The heart of the SCR Dimmer—a 
silicon controlled rectifier. 
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Fig. 2. A prototype of the SCR Dimmer held in the palm 


of a hand. 


Fig. 3. The 4-kw plug-in style production model. 


of the potentiometer the output voltage 
is zero volts. At “0” the light output is 
approximately 3% which represents 
a faint amount of illumination. This 
dual arrangement is a desirable feature 
since it allows complete blackout without 
extra switching and preheating of lamp 
filaments. Table I gives a great deal of 
comparative data on the four leading types 
of dimmers, and shows the efficiency of 
the SCR Dimmer at a very satisfactory 
98% plus. Full-load losses are only 
50 w per dimmer. Concerning overload 


Control! 


Fig. 5. The Basic SCR Dimmer circuit. 


Fig. 4. Comparative space requirements of Autotransformer and SCR 


dimmer types. 


protection, double protection is built 
into every dimmer. Careful research 
has shown that no single device will 
adequately take care of both short 
circuits and simple overloads. To guard 
against short circuits a pair of quick- 
acting silver sand fuses is provided. 
Also a special fast-acting circuit breaker 
protects the circuit against overloads. 


Control Features 


The control current is less than 5 ma 
at 28 v d-c. For ordinary dimming, one 
control wire per dimmer plus a common 
wire is all that is needed. If the system 
includes a preset device for two or more 
scenes, then two control wires per dimmer 
plus one common wire are all that are nec- 
essary. The wire size will vary from #16 to 
#20 depending on the distance between 
the control and the dimmer and upon lo- 
cal codes. Lighter wiring is not recom- 
mended for mechanical reasons. The SCR 


/ 


Output voltage 
full on 


Fig. 6. Oscillograph of the output wave shape. 
More and Malang: 
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The Silicon Controlled Rectifier Dimmer 


Dimmer is capable of fully proportional 
mastering, submastering, fading, etc. 
This adds nothing to the interwiring 
between control station and dimmer. 
It is also adaptable to any of the forms 
of presetting including fading, infinite 
preset, pile-on, etc. Almost any modern 
remote-control system can, with modi- 
fication, be used with it. 


Installation 


Since the dimmer is extremely quiet 
in operation and is made up of static 
elements which are not susceptible to 


SCR dimmer] if 
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Fig. 7. Light output curves of the SCR 
and magnetic amplifier dimmers. 
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Table I. Relative Performance Characteristics of Available Di Sy 


Autotransformer 
(motor driven) 


Magnetic 
amplifier 


Electronic 
(thyratron ) 


Weight of dimmer 
component per 
kilowatt of load 
capacity 

Size of dimmer 
con.ponent per 
kilowatt of load 
capacity. 

Efficiency... . 

Response, on-off. . 


10 to 15 lb 


} to ft 
95 to 97% 
Selected speeds 

available from 
6 to 45 sec 
Loading. 


15 to 25 lb 


to cu ft 
90 to 95% 90% 

0.4 to 1.25 sec Virtually instan- 
lag, depending 
on loading 

Essentially infin- from 30 to 1 


8 to 10 Ib 


cu ft 
98.5% 
Virtually in- 

stantaneous 


to ft 


taneous 


Infinite Infinite 


ite to 100 to 1 


Auxiliary 
atus. 


appar- 
None 


Noise . 60-cycle hum 


Booster 


former 


trans- Auxiliary or None 
booster trans- 


former 


60-c and 120-c Tube conduction 
hum 


shock damage, it does not need to be 
placed in a soundproofed room nor need 
it be isolated from near-by machinery. 
Present practice is to locate the entire 
system in the studio proper. In most 
installations, ventilation will be desirable, 
and will normally be provided by the 
manufacturer in the form of a small 
silent blower designed to keep the 
air circulating in the dimmer rack 
assembly. Because of the high efficiency 
of the individual units, it will be possible 
to allow the SCR Dimming Bank to 
remain “on the line” if this is desired. 
However, in most instances the use of a 
primary contactor system is probably 
desirable. Good electrical practice will, 
in any case, dictate the use of at leat a 
manual disconnect switch if a primary 
contactor or circuit breaker is not in- 


and control console. Primary feeders 
are brought into this combined panel. 
Dimmer feeds are taken from the panel 
to the cross-connecting panel located 
elsewhere or directly to the various 
lighting loads as desired. 

(c) Individual dimmers may be located 
on the light pipes alongside the individual 
lighting units. The main feeder for any 
individual lighting pipe is brought direc- 
tly to the battens thus saving on the 
secondary distribution system. In this 
system the cross-connecting panel would 


be eliminated. Control wires only would 
have to be run from the light pipes back 
to the control console. 

(d) Small lightweight portable dimmer 
groups or banks may be made into 
traveling portable switchboards. In this 
event, the reduction in weight and size 
from a conventional professional theater 
roadboard would be in the order of 90 
to 95%. 

Tests by three separate groups of 
television network engineers show that 
the dimmer causes no more video or 
audio interference than other systems 
presently in use. Since filters or chokes 
are not necessary it is most useful for 
motion-picture and T’V studio operations. 
It is ideal for the purpose of adding 
to in the future. It is only necessary to 
insure that sufficient service and control 
wiring is installed initially to serve 
the contemplated system. Mounting 
racks and a minimum of units are 
first installed; then more plug-in units 
are added as they are needed. No 
expensive additional work is necessary. 

The cost is dependent basically upon 
the form in which the dimmer is used 
and the complexity of the system de- 
sired. At present, SCR Dimming Systems 
can be installed more economically 
than other types of remote-control 
dimming systems, sucn as thyratron or 
magnetic-amplifier dimmers. The indi- 
vidual dimmer will be sold as a factory- 
sealed module. Providing that the unit 
has not been unsealed, a blanket one- 


cluded in the installation. 
Virtually no maintenance is necessary. 
The dimmer is delivered as a factory- 


adjusted and sealed unit, and all 
circuit components except the contactors 
and potentiometers are mechanically 
static elements. It is presently being 
submitted for U.L. approval and al- 
though testing of the dimmer by the 
U.L. is a time-consuming procedure, 
it is expected, from past experience with 
U.L. requirements, that the complete 
SCR Dimming System will receive their 
approval. 


Application and Design 


The SCR Dimmer makes possible 
an almost unlimited number of imagina- 
tive lighting-system designs. Among 
them are: 

(a) The combination of dimmer rack 
and cross-connecting panel into one 
panel. Primary feeders are brought 
into the panel, secondary circuits taken 
out of the panel. The control console 
can also be incorporated into the same 
panel (Fig. 8) or located remotely. 

(b) The combination of dimmer rack 


| 


Fig. 8. Composite SAF-PATCH cross-connecting panel, SCR Dimmer rack and control 
console as used at Station WKRC-TV, Cincinnati. 
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year guarantee will be in effect upon 
the unit. The complete system will 
likewise receive a materials warranty 
of one year. 


Summation 


The SCR Dimmer offers advantages 
over all other types of dimming control. 
First, there are the physical factors: 
less weight, less bulk, less heat, less 
noise, less maintenance; second, there are 
operational factors: immediate response, 
infinite loading, excellent dimming curve, 
higher efficiency, subtlety of control; and 
third there is its adaptability: its module 
construction and capability for com- 
bining into flexible arrangements with 
all system elements, its affluency with 
mastering, submastering,  presetting, 
fading, pile-on, etc. 

A description of the SCR Dimmer 
setup in its first application to broad- 
casting follows. 


BROADCAST APPLICATION OF 
SCR DIMMER 


In the design of the new “Broadcast 
House” for the American Broadcasting 
Company — WXYZ operations in 
Detroit — three precepts were funda- 
mental: the plant should be tailored to 
the operation; all materials and systems 
should be consistent with the present 
state of the art; and wherever possible, 
there should be provision for integration 
of anticipated future developments. 

As regards the television facilities, there 
are three similar studios — 40 X 60 
ft in floor area — with elevated control 
areas at one end. To light these studios 
for TV_ production purposes, basic 
requirements are that the incident 
illumination for monochrome should 
average 100 ft-c, and for future color, 
assuming existing equipment types, 350 
ft-c. These requirements are readily met 
by base fixtures of 1 kw with key fixtures 
of 2 kw for monochrome and 2-kw 
base with 5-kw key for color. 

In locating the fixtures, consideration 
was given to both moving- and fixed- 
hanger systems. The principle decided 
upon was one of a fixed grid with panta- 
graph hangers for each fixture. The 
quantity of fixtures is sufficient to make 
moving them on the grid normally 
unnecessary. The specific floor plan is 
shown in Fig. 9. The unlit area at the 


Fig. 9. Studio lighting floor plan. 


control room end is occupied by a 
stairway, control equipment, storage 
and prop access doors. 

The fixtures are arranged on ten 
lettered battens of nine fixtures each. 
Fixtures are on a 4 by 5-ft pattern, hence 
each fixture covers an average of 20 sq ft. 
The battens are gridded at a height of 
16 ft and each fixture pantagraphs 
from approximately 14 ft to 5 ft off 
the floor. Immediately above each 
batten there are two special connector 
strips to feed the nine fixtures. Total 
circuits then are 90 aerial and 6 floor, 
or 96 load circuits. 

Using standard techniques, each of 
these high-current load circuits would 
be brought back to a switch or patch 
cord and thence to an even higher- 
current dimmer or switch. High-cur- 
rent circuit handling is difficult and 
with the advent of 5-kw circuits, in 
quantity, a new method is clearly 
needed. For this plant a completely 
new system was developed. Each load 
circuit has a_ separate high-current 
control device and all controlling is 
done on signal current basis. 

The specifications for the control 
device read as follows: “A small, 
lightweight, plug-in module, to dim 
or switch 2- or 5-kw lamp loads, suitable 
for installation inside the studio in large 
quantities, with signal-type control cir- 
cuits.” 

It is a simple, relatively brief state- 
ment, yet it presented a most formidable 
problem when presented to the lighting- 
equipment industry. Many approaches 


were investigated, including small mag- 
amps and ithyratrons, but with the 
advent of protype SCR Dimmers it 
was decided that semiconductor dimmers 
had the most desirable characteristics. 

Each control device module is a 
sheet-metal box 34 by 7 by 16 in., with 
a front faceplate 33 by 8 in. A complete 
dimmer can be housed in one module, 
The modules plug into a frame in 
banks of six (Fig. 10). The bank frames 
in turn can be rack mounted or housed. 
Figure 11 is the housing used for WX YZ- 
TV Detroit. Each of the rectangles 
represents a control device, while at 
the side are the circuit breakers for 
branch protection. To complement the 
dimmer a second control device was 
designed. In the basic module, a 50-amp 
mercury relay and a sensitive pilot 
relay were installed, forming a non-dim. 
Either module, the dimmer or non-dim, 
may be plugged into any position in the 
frames. Both types of control devices in 
this installation are 5-kw even though 
almost all of the circuits are to be used 
as 2-kw for the present. At this stage of 
the system the requirements to fully 
control the studio lighting reduce to 
96 simultaneous low-current signals. 


Fig. 10. Dimmer module and tray: 


above, front view; right, rear view. Fig. 11. Control device housing. 


More and Malang: The Silicon Controlled Rectifier Dimmer 


; 
9 
8 
7 
6 
5 
3 
d 2 A 
K J H G E c 8 A 
dt: 
= 
a 
ASBCODOEF 
° 
a ° o ‘| ie 
| COD | | | | | | | 
| za | 
| | | | | | | COD 
~ ULL | | | } | | CT) 
¥ | | | | 
| | | | | om 


Fig. 12. Lighting control console. 


To supply these signals a_ special 
control console was designed. Obviously 
the most elemental form of control 
would have been to provide 96 poten- 
tiometers along with some form of 
mastering. Such a system would have 
been a maze to even the most experienced 
operator. Another approach would have 
been to supply some multiple of the 
96 pots and then switch between the 
groups of 96: a scene preset system. 
This does not reduce the complexity; 
it merely transfers the need for adjust- 
ment from air time to rehearsal, and 
was considered inadvisable, particularly 
for local-station operation. Some other 
system seemed desirable to meet the 


requirements of this plant, which is 
basically local-station programming. 

An analysis of the program require- 
ments indicated that the lights were 
used mainly in groups and usually the 
same lights were used many times on 
the same area, the variable factor 
being time or scene. For such operation 
then, .a cross-connect or pile-on system 
appeared desirable and such a system 
was designed. To fully realize the ad- 
vantages of the new system new hard- 
ware had to be developed and from 
this new equipment a very flexible 
control system evolved. 

Examination of the console as shown 
in Fig. 12 helps to understand the func- 


Fig. 13. SCR Lighting Control System. 
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tioning. The console is approximately 
4 ft wide, 3 ft deep and resembles a 
desk. To the right are the video monitor 
and intercom equipment. Set into the 
horizontal surface are a master fader, 
20 potentiometers and four 2-position 
switches. Each potentiometer is equipped 
with a 3-position switch which enables 
the pot to be connected to the master 
or an external source. The four 2-posi- 
tion switches are simply binary functions 
— on and off. 

In order to cross-connect the 24 
controllers to the 96 control devices 
a new piece of equipment was developed. 
In the area to the left of the monitor 
on the sloping panel there are two 
printed circuit cards, each with 24 
buses in one direction and 60 buses 
in the other, connection between buses 
being made by small plugs. Hence, each 
card forms a 24 by 60 crossbar. Each 
of the cards fits into a plug-in frame so 
that cards may be changed in a matter 
of seconds. Each card then makes it 
possible to connect any of the control 
devices (hence, the fixtures) to any of 
the controllers, singly or in groups. 
Thus, any group of lights may appear 
on a single handle, while the fixtures 
involved may be located anywhere in 
the studio. 

This flexibility alone would have cov- 
ered any normally foreseen show require- 
ments. However, further circuitry was 
provided to permit special control when 
desired. The external source mentioned 
before as being available to each potenti- 
ometer is a circuit coming from the card, 
separate for each potentiometer. This 
facility makes it possible to sub any 
pot to any other and if carried to the 
extreme, gives 21 levels of control. 
To complete the integration of circuits 
the non-dim units are so designed that 
if a dimmer and a non-dim are operated 
from the same potentiometer the non- 
dim turns full on while the dimmed 
filaments are barely glowing. This 
permits separate control of key light 
with respect to base by the same handle, 
or other similar operations. The entire 
system is shown in Fig. 13. 

At this time it is difficult to visualize 
a program requirement which the con- 
sole and the system itself will not handle, 
or further visualize a practical lighting 
situation being requested which exceeds 
the capabilities of the equipment. 
Discussion 

Rollo Gillespie Williams (Century Lighting Inc.): 
You showed a slide giving the dimmer output 
of the SCR rectifier, expressed in a light output 
curve and I see that alongside that was a line 
which represented an ideal dimming curve. 
I was rather surprised to see that, because the 
IES and the SMPTE committees working on the 
question of an ideal light curve do not, at this 
moment, think that the straight line from an 
output curve is desirable. Should it not be the 
eye response to the light, not the light? 

Mr. More: You're quite right, the IES and 
the SMPTE are working on these problems, 
but no report has yet been made and since, up 
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to now, there’s no definitive “‘yes”’ or “no” on 
what is best, the straight line serves as a point 
of reference. 

Cliff Paul (U.S. Army, Huntsville, Alabama) : 
We, in television, have often found tran- 
sient, high-spiked, voltage surges coming into 
the input in the silicon rectifiers. The a-c 
source has given trouble with silicon rectifier 


operation. A thunderstorm or a lighting flash 
a couple of miles away will come down the line 
to the substation and into the TV installation. 
You may find all the silicon-rectifier type of 
equipment that is in the input circuits and power 
supplies breaking down and having to be re- 
placed. Have you made any studies of this? 
Mr. More: We don’t have a direct and positive 


answer to that question, except that the people 
most involved in the operation, the television 
plant and network engineers themselves, have 
thoroughly tested this device and have appar- 
ently found it useful for their purposes. I 
would say that this is a clear enough indication 
that it is not a dangerous or costly thing, nor 
is it expected to give trouble. 


Atlantic Missile Range 


Cine Processing Laboratory 


The laboratory has been designed and is operated to give commercial-quality 
cine processing at the world’s largest missile testing center. Films processed include 
Anscochrome 16, 35 and 70mm; Eastman Color Negative; and all commonly used 
black-and-white films. Many innovations in processing systems and equipment 
have been made for economy’s sake, without compromising quality; and unusual 
features have been designed to meet the local environment problems. 


I, JANUARY 1959, the new cine process- 
ing laboratory on the Atlantic Missile 
Range began operation. It is located in 
the Technical Laboratory Building at 
Patrick Air Force Base, Florida, twelve 
miles south of Cape Canaveral. It is be- 
lieved to be not only the first military 
laboratory in an operational area de- 
signed to produce a wide variety of cine 
films of commercial quality, but also the 
most versatile laboratory of its type to be 
installed in one step. Many unique fea- 
tures incorporated in the building and 
equipment allow flexibility, adequate ca- 
pacity and control without sacrificing 
quality. 

The laboratory services, which are 
provided to missile contractors and other 
users of the Atlantic Missile Range, may 
be separated into two categories: one in 
which metric and engineering films are 
processed to produce 16, 35 and 70mm 
black-and-white negatives of both high 
and low contrast, 35mm Eastman Color 
Negative and 16, 35 and 70mm Ansco- 
chrome and Super Anscochrome Color 
Reversal; and another in which docu- 
mentary films are processed to produce 
normal black-and-white 16 and 35mm 
negatives, Eastman Color Negative in 
35mm and Anscochrome and Super 
Anscochrome in 16 and 35mm. Printing 
service is provided for contact prints of 
any width and for reduction or optical 
prints from 35 or 70mm originals. Con- 
ventional black-and-white duplicating 
techniques are used. Eastman Color 
Negative is duplicated and processed in 
the current Color Intermediate and 
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Color Print film system. The Ansco films 
are printed on Type 238-538 and proc- 
essed by this laboratory. 

Eleven machines in the laboratory are 
necessary to provide immediate process- 
ing of the wide variety of films used in 
the gathering of data in the missile test- 
ing operation. The output of film from 
this laboratory is immediately put to a 
fascinating variety of uses. Timed photo- 
graphic sequences of events in missile 
firings are analyzed by the test engineers. 
Film from cameras looking up into rocket 
exhaust nozzles enables scientists to ex- 
amine phenomena never before seen by 
the human eye. Film from on board the 
missiles gives scientists and engineers a 
literal bird’s-eye view of performance. 

Data read from the metric and engi- 
neering films are entered into electronic 
computers to determine trajectory, roll, 
pitch and yaw and are then reduced to 
report form. The data must be produced 
in the least possible time to enable tech- 
nicians and engineers to use or relay in- 
formation to home offices and plants for 
immediate use in the missile testing and 
development programs. The documen- 
tary films are used for public information 
and for film reports to management or 
federal agencies. Needless to say, the 
value of such pictorial information de- 
creases with time. Frequently, finished 
films are flown directly to the nation’s 
capital within hours after a missile leaves 
Cape Canaveral. Film is also provided to 
news media through the Office of Infor- 
mation Services. 


Processing Machines 


The installation occupies the ground 
and first floors of the north wing of the 
Technical Laboratory Building (Fig. 1). 
The processing-machine operating area 
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and office space are on the first floor. 
The five color machines are installed in 
the north side of the laboratory wing 
(Fig. 2). Two of the 35/16mm machines 
perform the Eastman Color Negative- 
Positive process. The first machine is 
assembled to process Eastman Color 
Negative (5248) as well as Eastman 
Color Intermediate (5253) and Eastman 
Color Internegative (5270) films. The 
second is assembled to process Eastman 
Color Print film (5382). Solutions com- 
mon to both processes are recirculated 
through their respective replenishment, 
filtration and temperature-control tanks. 
Solutions not common to both processes 
have individual recirculation systems 
(Fig. 3). 

One 35/16mm color machine processes 
Ansco Duplicating Color Reversal films 
(Type 238-538), and one each of 35/16- 
mm and 70/35mm machines processes 
Anscochrome-type films (Types 525 and 
531). Separate recirculation systems are 
provided for First and Color developers 
for type 238-538, but all other solutions, 
being common to both camera original 
and duplicating films, are interconnected 
in the respective replenishment, filtration 
and temperature-control systems. 

The six black-and-white machines are 
installed in the south side of the labora- 
tory. Two of them process 70 or 35mm 
high-contrast negative films used in 
cinephototheodolites, tracking telescopes 
and other data and engineering cameras. 
Two machines process 35 or 16mm films 
from the same sources. Developer tanks 
of these four machines are all recircu- 
lated from a common tank on the ground 
floor in which replenishment, tempera- 
ture-control and filtration are accom- 
plished. One machine processes normal- 
contrast black-and-white 35 and 16mm 
negative film intended for reproduction 
in report films and other documentary 
or engineering applications. The sixth 
machine processes 35 and 16mm black- 
and-white print films. The latter two 
machines have separate recirculation, 
temperature-control, filtration and re- 
plenishment systems for their respective 
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(1) 5-micron air filters and air-handling units 

(2) Chemical mix room 

(3) Chemical analysis room 

(4) (5) 16-35mm black-and-white Hi-Contrast 
Negative Machine 

(6) 16-35mm__biack-and-white Low-Contrast 
Negative Machine 

(7) (8) 35-70mm black-and-white Hi-Contrast 
Negative Machine 

(9) 16-35mm black-and-white 5302/7302 Posi- 
tive Machine 

(10) Wide-film room 

(11) Wide-film darkroom 

(12) Office 

(13) Wide-film darkroom 

(14) Office 

(15) Chemical storage room 


developers. The fixers of all six black- 
and-white machines are recirculated 
through a common temperature-control 
and filtration system in which silver re- 
covery is effected by the conventional 
electrolytic method. 

The processes established in the labora- 
tory are for films which have been se- 
lected after extensive field and labora- 
tory testing. The films and processes 
were selected on the basis of maximum 
properties of data acquisition under 
widely varying ground and atmospheric 
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(16) Locker room 

(17) Chemical control console 

(18) 16-35mm Eastman Color Negative Machine 

(19) 16-35mm Eastman Color Positive Machine 

(20) Make-up darkrooms 

(21) 35-70mm Ansco Rev. 238/243 Machine 

(22) 16-35mm Anscochrome Color Rev. 531 
Machine 

(23) 35-70mm Anscochrome Color Rev. 531 
Machine 

(24) (25) Office 

(26) Building utility area 

(27) 500-gal demineralized hot-water heater 

(28) Color chemical replenish tanks 

(29) Color chemical recirculation tanks 

(30) Main switch gear circuits W, X, Y and Z 

(31) 800-gal chilled-water storage tank 


conditions and on the basis of simplicity 
of laboratory operation for highest 
quality and most rapid service to users 
of the Atlantic Missile Range. 
Lighting and Air-Conditioning 
Operating darkrooms are arranged to 
allow operation or maintenance of any 
machine or combination of machines 
independent of others. Doors have elec- 
tric interlock controls to operate light 
switches in light areas adjoining dark- 
rooms, thus conserving space ordinarily 


Fig. 1. Motion-picture processing laboratory, Air Force 
Missile Test Center, Patrick Air Force Base, Florida 


(32) Black-and-white stop replenish tank 

(33) Black-and-white recirculation and replenish 
tank area 

(34) 750-KVA Transformer 

(35) Solution-temperature-control chillers (45 
tons) 

(36) Pipe Shop 

(37) Maintenance Shop 

(39) 360 gal/min capacity cooling tower 

(40) 15-ton wash-water chiller 

(41) 74-ton wash-water chiller 

(38) and (42) Color recirculation and replenish 
tank area 

(43) 15-ton wash-water chiller 

(44) Color stop and hardener replenish tanks 

(45) Water-filtration area: Stand-by filters and 
Diatomaceous earth filter 


used by light traps. The basic design 
of the Houston Fearless machines allows 
conversion of machines to accommodate 
process changes brought about by ad- 
vances in motion-picture technology. 
Consequently, the partitioning of light 
and dark areas has been erected to pro- 
vide for conversion of color reversal 
machines to color negative-positive or 
vice versa. 

Air-conditioning ducts into the ma- 
chine areas are also installed to allow 
such changes. Air-conditioning is pro- 
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Fig. 2. Color processing machines for 35/16mm, racks down, in 


running position. 


vided with zone control to ensure opti- 
mum temperature and operator comfort 
in each operating station. Air from such 
areas as those in which acid fixers are 
used is not recirculated but evacuated to 
prevent build-up of fumes or odors. Air- 
conditioning units are provided with 
mechanical filters which remove airborne 
particles larger than 5 microns. Relative 
humidity is maintained at 40% with 
ambient air temperature at 70 F. To 
prevent imbalance of the air-conditioning 
system, the air used to dry film is taken 
in from a separate source, filtered, tem- 
perature-conditioned and used, then 
exhausted to the outside. To prevent 
backup of used drybox air in manifold 
ducts from the dryboxes of machines 
arranged in parallel, blowers are installed 
in the exhaust ducts. The blowers are 
also needed to prevent backup due to 
high-velocity impingement drying cabi- 
nets. 


Chemical Solutions 

Chemical mixing facilities are located 
on the first floor adjacent to the chemical 
control and analytical rooms. Solutions 
are mixed from bulk chemicals in de- 
ionized water in a battery of tanks and 
piped by gravity to the recirculation and 
replenishing tanks on the ground floor. 
All recirculating and replenishing tanks 
are arranged in groups according to the 
process in which they are employed. 
Because of the limited space available, 
certain groups of recirculating tanks are 
located in areas remote from the machine 
tanks using the solutions. The use of 
polyvinyl chloride piping and the main- 
tenance of a 70° ambient air temperature 
in this area ensures uniform solution 
temperature despite the relative location 
of recirculation and machine tanks. For 
the fixer used in the six-machine black- 
and-white system, temperature is uni- 


form between all six machine tanks and 
the parent recirculation tank. All solu- 
tions, regardless of process, are held at 
70 F with a maximum deviation of +4°. 
Solutions are filtered by circulation from 
the recirculation tanks. Cartridge-type 
filters of three elements are used. Particles 
larger than 5 microns are removed by this 
system. 

A significant point in laboratory econ- 
omy is the use of a single-color film- 
bleach solution in all color processes. 
This is a halogenated ferricyanide bleach 
which is chemically rejuvenated. The 
bleaching phase of color processing is 
accomplished at a fraction of the cost 
of the conventional mix-exhaust-dump 
method. Rejuvenation is analytically 
controlled. 

Exhausted fixer solutions from the 
color processes are introduced into the 
black-and-white fixer system where they 
are reconstituted and used as black-and- 
white fixers. 

Silver is recovered continuously and 
automatically from the fixer by an elec- 
trolytic cell allowing many times the 
normal use of this solution. All solutions 
are replenished continuously as film is 
processed. Thus optimum concentration 
of these huge volumes of solutions is 
maintained at all times. All wiring, pip- 
ing, pumps and valves are identified by 
name and number. These names and 
numbers are also recorded on installation 
and maintenance drawings. The system 
permits trouble shooting and mainte- 
nance of great accuracy and effectiveness. 

Throughout the installation hand and 
face wash fountains are provided for the 
extensive chemical safety program. 


Control Methods and Facilities 


All processes used in the laboratory 
are performed as closely as possible to the 
recommendations of the film manufac- 


Fig. 3. Recirculation systems for color processing. 


turers. Processes are controlled by both 
sensitometric and analytical chemical 
methods. Here, again, the manufacturer's 
recommendations are used in procedures 
of analysis and in sensitometric evaluation 
of the processes. Sensitometry is of local 
manufacture. However, analytical and 
sensitometric services provided by both 
Eastman and Ansco are utilized to the 
fullest practical extent to give positive 
assurance of the highest-attainable film 
quality consistent with local conditions. 

In a room adjacent to the processing 
machines on the first floor a control con- 
sole is located. A central intercommuni- 
cation system is mounted on the console 
and enables the supervisor to contact all 
work stations on the processing machines 
and work stations in the ground-floor 
area. Excellent coordination of chemical 
control and machine operation is per- 
formed through the use of this system. 
Temperatures of all processing solutions 
and wash water are visually recorded on 
continuous record at this console (Fig. 4). 
Water chillers and a cooling tower are 
also controlled from this point. 

The control of environment of the 
laboratory has been problematic and the 
achievement of the control has not been 
without many difficulties. The site of the 
laboratory is sandy, hct and humid. The 
normal problems of laboratory operation 
are multiplied by sandy water, sand- 
laden winds, salt-air corrosion and ex- 
treme humidity. Films are processed 
after being airborne in missiles or target 
drones, after being exposed in cameras 
to heat up to 140 F and 100% relative 
humidity, after immersion in missile fuels 
or salt water and occasionally after re- 
moval from scorched or melted cameras. 


Water Filtration and Chilling 


Water used for film washing is filtered 
and chilled to 70 F. These measures are 
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Fig. 4. Temperature recording console for all processing solu- 


tions and wash water. 


necessary because the water contains 
tremendous quantities of undissolved 
solids up to, and occasionally over, } in. 
in diameter. The main filter uses dia- 
tomaceous earth as the filtering medium 
and can be back-flushed and recharged 
when loaded with dirt. During the re- 
charging of the main filter the water is 
filtered by two cartridge-type stand-by 
filters. Continuous operation is thus 
guaranteed. All units of the water fil- 


tration system remove particles larger 
than 5 microns in diameter. The filtered 
water passes through a series of four 
chillers (Fig. 5) which can be operated in 
any combination or singly, depending on 
the demand of the machines or the tem- 
perature of the incoming water, which 
varies between 72 and 84 F. 

A common water-cooler tower serves 
the wash-water chillers, air-conditioning 
units in the ground-floor area and the 


Motion-Picture Film Processing System 
for Guided Missile Research 


Certain design features of eleven film processors and auxiliary equipment re- 
cently installed at the Patrick Air Force Base Motion Picture Laboratory are 
discussed. The processors are of modular construction. Major changes in the proc- 
essing schedule can be made by rearrangement of the modular tank units. The 
film-drive system, type of construction and materials selected for various compo- 
nents are described. The overall system includes a simplified liquid-level control 
system with a siphon break and chemical system, located on a separate floor, for 
preparation and handling of processing solutions. 


Parrick Force Base 
Motion Picture Laboratory was de- 
signed and built to process all films 
photographed during the testing of 
various experimental guided missiles at 
Cape Canaveral. The Houston Fearless 
Corp., under contract to the U. S. 
Air Force, was responsible for the build- 
ing modifications, the design, construc- 
tion and installation of the machines 
and of the chemical plant. This installa- 
tion is the largest to date to be planned, 
engineered and installed as a completely 
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integrated film-processing plant outside 
of the motion-picture industry and it 
incorporates a number of interesting 
design features. 

Since the emphasis in this laboratory 
is not on volume production, but 
rather on the safe processing and han- 
dling of irreplaceable footage, this plant, 
with its equipment, was designed with 
this requirement in mind. As a result, 
all processing machines operate at 
reasonable and safe speeds ranging 
from 20 to 50 ft/min, and a number of 
safeguards have been provided for the 
protection of the films while in process. 
An example of the precautions which 
have been designed into this plant is a 
chilled water system of sufficient capacity 
to enable the plant to continue operation 
for more than two hours after failure of 


Fig. 5. One of four wash-water chillers. 


chillers used to maintain processing- 
solution temperature. 


Electrical Power 


Electrical power is provided to the 
laboratory by a transformer system which 
is isolated from all other agencies using 
power in the Technical Laboratory. 
Switchgear separates the processing 
laboratory load into four main circuits 
for distribution throughout the ground- 
and first-floor areas. 
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the chiller unit; without affecting the 
temperature of the processing solutions. 
The plant is also provided with air 
conditioning and all waters used in the 
film processes are filtered. 

It is built on two floors in a building 
which was modified as a part of the 
overall engineering for this project. 
The first floor provides space for a total 
of eleven new processing machines with 
the chemical plant and auxiliary equip- 
ment located on the ground floor imme- 
diately below. The first floor also provides 
space for the chemical mixing of proc- 
essing solutions and for an analytical 
control laboratory, offices and various 
utility areas. 

The eleven new processing machines 
may be broken down as follows: 


Four black-and-white machines for 16 
and 35mm films. 

Two black-and-white machines for 
and 70mm films. 

One Anscochrome machine for 
and 35mm films. 

Two Anscochrome machines for 
and 70mm films. 

Two Eastman color machines for 
and 35mm films. 
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Fig. 1. General view of north side of processing-machine room, showing Houston- 


Fearless machines. 


Processing Machines 


All processing machines in this new 
installation are of the immersion type 
with impingemnt drying. The eleven 
machines are similar in design, the main 
differences between them being only in 
the type of process, the film processing 
speeds and the film widths used. 

Each machine consists essentially of 
three separate sections which were 
built at the Houston Fearless plant in 
Los Angeles and assembled on the site. 
Type 316 stainless steel was used for 
most structural and functional assemblies. 
All seams are welded by automatic, 
continuous Heliarce and all surfaces are 
passivated. Processing tanks are stainless 
steel throughout, but the bleach tanks 
for the color processing machines are 
coated with vinyl resin plastisol. 

The first section is a conventional 
film-loading table equipped with stop 
and start pushbuttons, speed indicator 
and speed controls. The film accumulator 
usually found in this section is located 
in a dry tank preceding the processing 
tanks. 

The second section, consisting of the 
processing-tank assembly, is installed 
through an opening in the processing- 
room floor as is customarily done for 
this type of equipment. 

The third section consists of an im- 
pingement drybox and take-up table. 
A panel located above the take-up 
table holds a duplicate set of stop and 
start pushbuttons, speed indicator and 
speed controls identical to those in- 
stalled on the loading table. This panel 
also provides controls for the turbulation 
pumps and the drybox heaters and 
blower. 

Figure 1 is a general view of a black- 
and-white processing machine taken 
during its installation and before con- 
struction of the darkroom partitions. 

The film transport system is the well- 
known and proven top-shaft drive with 
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adjustable friction clutches on each 
shaft. Within the back wall enclosure a 
chain drives a sprocket held by an ad- 
justable friction clutch on each top shaft. 
On each shaft there are either eight 
combination 16mm or 35mm or five 
combination 35mm or 70mm _bakelite 
plastic film rollers. 

Generally, two of these rollers are 
locked to and driven by the shaft while 
the other ones are idlers mounted on the 
shaft with Cycolac plastic bushings. 
For each upper driveshaft and roller 
assembly there is a corresponding lower 
shaft with rollers assembled on an 
elevator provided with weights to obtain 
the proper tension on the film strands. 
These lower rollers are mounted on 
Pyrex glass ball bearings in stainless- 
steel retainers. 

The elevators ride on stainless-steel 
tracks inside each tank and are provided 
with a lifter rod to raise them for thread- 
ing or for processing-time adjustment. 


Modular Tank Construction 


An unusual feature of these processing 
machines is the modular design used 
for their tank sections. The modular 
distance selected is 10 in., corresponding 
to the center-to-center distance between 
successive top driveshafts. 

The tank section consists of a stainless- 
steel framework obtained by bolting 
vertical tank separators on a common 
base. The tops of these tank separators 
support both the front rail and the 
back wall which, together, provide a 
base for the film-drive mechanism, the 
top driveshafts and their film rollers. 

The framework base, back wall and 
front rail are all provided with assem- 
bling holes located on 10-in. centers 
allowing for the installation of separators 
at these intervals. The separators have 
a thickness of 1 in., leaving a 9-in. space 
between successive ones. The processing 
tanks, made of y-in. type 316 stainless 


Fig. 2. 
section. 


Unloading a processing tank 


steel, are inserted in this space, their 
other dimensions being 18 in. in width 
and 6 ft, 6 in. in height. 

Larger tanks occupying two, three or 
four times the modular spacing, are 
installed, where required, by omitting 
the corresponding number of separators. 

After all the tanks have been inserted 
in their proper location, the assembly is 
reinforced by the installation of hori- 
zontal stiffener bars at three levels 
across the front and rear of the tank 
section. These stiffeners are bolted on 
the separators using tie rods threaded 
at both ends and inserted in the tank 
separators. 

Figure 2 shows how these tank sections 
were shipped, completely assembled, 
from the factory. The unit includes a 
base plate, a separator at one end of the 
tank section, back wall with the housing 
for the chain drive, clutch assemblies 
and ball-bearing housings for the top 
driveshafts and a front railing supporting 
the outer end of the driveshafts. 

Figure 3 shows the lower portions of 
the black-and-white machine tanks rest- 
ing on their steel beam frames in the 
ground floor area. This picture was 
taken during installation and shows 
also the drive-motor rack. 

This type of construction makes it 
possible to rearrange the tanks as 
needed to meet any change in the proc- 
essing schedule which might be ‘re- 
quired by new film. This construction 
proved to be invaluable when, during 
the course of installation, it was decided 
that some machines, initially planned 
for a given type of color film, should be 
modified to process a completely different 
emulsion. This change was easily accom- 
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Fig. 3. Machine tanks and steel-beam 
supporting frames. 


plished by changing the order of the 
tanks of various sizes to meet the new 
requirements. 

Future requirements could be met 
just as easily without disassembly of any 
but the tank section of the machine and 
its plumbing. A sufficiently wide floor 
opening for the tank section was designed 
during modification of the building to 
allow for removal of the tanks without 
dismantling any other part of the 
machine. 

Film-Drying Section 

The drybox is a separate integral 
unit using impingement drying and 
attached to the tank section. It consists 
of two parts. The one resting on the 
processing-room floor is a drying cab- 
inet housing the plenum chambers and 
the film transport mechanism. ‘This 
drying cabinet is 74 ft high and occupies 
a floor space approximately 22 in. by 
22 in., which is considerably smaller 
than a conventional drybox. 

Below the floor is the second part 
consisting of the blower and _ heater 
housing. 

A single top shaft, identical to those 
used in the processing tanks, transports 


Fig. 4. 


Fearless plastic pumps for color processing solu- 
tions. 


PVC lines, Chemtrol valves and Houston 


a single bank of film through the cabinet 
while a spring-loaded elevator maintains 
film tension. 

There are three perforated hot-air 
plenum chambers, one located inside 
the film loops and the other two located 
on either side of the film loops with 
their perforated surfaces facing the 
emulsion side of the film. These last 
two plenum chambers are hinged at 
the back wall of the drying cabinet and 
may be moved away from the film to 
facilitate inspection, maintenance and 
threading of the drybox. 

Three cloth-covered polishing drums, 
installed between the film loops in 
contact with the film base, serve also 
as back-up rollers to position film strands 
half way between the plenum chamber 
surfaces. 

The blower and heater housings are 
located on the ground floor immediately 
below the drying cabinet. The blower, 
driven by a 1}-hp motor, is of the 
squirrel-cage type. It is installed at the 
base of the housing and discharges 
upward into a heater compartment 
containing 12 Finstrip electric heating 
elements. 

A heat-saving feature in this unit is 
based on the use of an outside housing 
enclosing the heater housing, the blower 
and its motor. The air inlet to this 
outside housing is arranged so that the 
heat radiating from the heater housing 
and the motor is used to preheat the 
air entering the blower and the heating 
compartment proper. The hot air is 
then filtered through a washable metal- 
cloth filter unit, after which it enters the 
plenum chambers through a duct lo- 
cated on the back wall of the drying 
cabinet. 

These plenum chambers deliver ap- 
proximately 1600 cu ft/min of high- 
velocity air to the film. The temperature 
of the air may be varied between 


Fig. 5. 


tions. 


PVC lines, Chemtrol valves 
and Houston Fearless plastic pumps 
for black-and-white processing solu- 


approximately 89 F and 135 F by con- 
trolling the number of electric heaters 
used, 

Drying times vary between 1 and 
5 min depending on the type of emulsion 
being processed. The drybox air ex- 
haust is ducted out of the processing 
room from the top of the drying cabinet. 


Recirculation and Turbulation System 


All black-and-white developers, first 
developers, color developers, bleaches 
and fix solutions are recirculated. These 
solutions are supplied to the bottom of 
the machine tanks and returned to a 
recirculation-system tank on the ground 
floor below from an outlet in the tank 
back wall approximately 14 in. below 
the tank overflow. 

A turbulation system, independent of 
the recirculation, provides additional 
agitation in the developer tanks by 
forcing the solution from small orifices in 
submerged turbulation manifolds. The 
system consists of a pump which takes 
solution near the bottom of the processing 
tank and lifts it to a header located on 
top of the machine back wall and chain- 
drive housing. The solution is distributed 
to submerged manifolds and issues in a 
powerful stream from orifices lined up 
with the emulsion side of the film 
strands.“The strands are positioned by 
back-up rollers to prevent their lateral 
movement which might cause damage 
to the film by contact with itself or 
with some tank components. 

The turbulation rate is controlled by 
means of valves on the pump inlet as 
well as on each one of the manifolds 
themselves, with a pressure gage on the 
common header providing the necessary 
pressure reading. 

The operation of the turbulation 
pumps is automatically started when the 
film transport mechanism is actuated, 
but there is a switch located on the take- 


Fig. 6. Houston Fearless plastic 
pumps and plastic filtering units for 
color processing solutions. 
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up table which allows independent 
operation. 


Chemical Plant 

The processing solutions are prepared, 
filtered, replenished and maintained at 
the proper operating temperatures in a 
chemical plant located on the ground 
floor of the laboratory building directly 
below the processing-machine rooms. 

A large tank farm consisting of 38 tanks 
varying in capacity from 20 to 1000 gal 
includes 24 stainless-steel tanks while 
the others are of pinewood lined with 
glass fiber impregnated with polyester 
resin. 

Four of the larger stainless-steel 
tanks are located on a high platform and 
installed through openings in the first 
floor. They are used for the actual 
preparation of the various processing 
solutions, the dry chemicals being 
weighed on the first floor and added to 
the mix. The completed solutions are 
distributed to the various recirculation 
or replenisher tanks through a system of 
pumps, plastic lines and valves. 

There are 15 recirculation tanks and 
15 replenisher tanks. All piping within 
the plant and to the processing-machine 
tanks is made of rigid PVC (polyvinyl 
chloride) as are the approximately 800 
Chemtrol valves used throughout the 
installation. 

Most of the 123 pumps and all of the 
solution filter housings are designed and 
manufactured by the Houston Fearless 
Corp. using Kralastic and PVC, respec- 
tively (Figs. 4-6). 


Recirculation Systems 

The 15 recirculation systems are used 
for the critical solutions such as develop- 
ers, bleaches and fixes. Essential com- 
ponents of a typical system and the 
manner in which they operate in con- 
junction with the processing machine 
tank are shown in Fig. 7. 

The recirculation tank is the principal 
unit of the system. It consists of a large 
wooden tank insulated with resin- 
impregnated glass fiber. It is provided 
with a cooling coil, which circulates ice 
water supplied from a chilled water sys- 
tem, and with electric immersion heaters. 
The solenoid valve controlling the supply 
of chilled water to the coil and the switch 
controlling the operation of the immer- 
sion heaters are actuated by a system 
of Fenwall thermoswitches mounted 
through the side of the tank with their 
probe immersed in the solution. This 
system proved to be very effective as it 
maintains the desired temperature of 
70 F to less than +}°. 

Each of the 15 recirculation systems 
is continuously monitored on a multi- 
channel temperature recorder installed 
in a console on the first floor. 


Replenishment 
The solution in the recirculation tank 
is continuously filtered by pumping it 
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Fig. 7. Recirculation system schematic. 


(1) Recirculation pump; (2) Siphon break; 


(3) Return line inlet; (4) Return valve; (5) Liquid level probe; (6) Cooling coil; 
(7) Immersion heaters; (8) Thermoswitch assembly; (9) Filter pump; (10) Filter; 
(11) Replenisher pump; (12) By-pass valve; (13) Flowmeter. 


through a pipe loop shown on the right 
side of the recirculation tank (Fig. 7). 
Replenishment of the recirculating solu- 
tion is done by pumping from the re- 
plenisher tank to the inlet side of the 
filtering loop pump. This provides for 
effective mixing of the replenisher with 
the recirculating solution. 

The outlet and inlet of the filtering 
loop are located above and below the 
Fenwall thermoswitches in such a way 
that a continuous flow of solution passes 
by these probes. This increases the sensi- 
tivity of the system to temperature vari- 
ations and provides sufficient agitation 
so that a stirrer is not needed. The rate 
at which the replenisher is added to the 
recirculating solution is controlled by 
two valves, 12 and 14, and a flowmeter. 

The recirculation solution itself is 
pumped up to the processing-machine 
tank via a 1-in. plastic pipe. This line 
forms an upper loop and brings the solu- 
tion to the bottom of the machine tank. 

This loop could act as an unwanted 
siphon, and to prevent this a siphon break 
consisting of a 4-in. line connected to 
the apex of the loop is submerged at its 
other end in the processing tank, a few 
inches below the solution level. The func- 
tion of this siphon break is to prevent the 
unscheduled drainage of the processing 
tank in the event of a pump failure or 
during shutdown in case of valve leakage. 
It also minimizes aeration of the devel- 
oper on start-up as any air trapped in 
the supply line will bleed out through 
the siphon break and not through the 
volume of solution in the processing 
tank. The solution in the processing tank 


returns by gravity to the recirculating 
tank via line 3 and valve 4 (Fig. 6). 


Level Control 


The level of solution in the machine 
tank is regulated within working limits 
by a control system which senses the 
liquid level and controls the recirculation 
pump operation accordingly. The level 
of solution in each tank is sensed by a 
probe installation consisting of three 
stainless-steel rods of unequal length 
mounted in an insulating base installed 
in the tank wall above the overflow level. 

Electrical circuits between these probes 
are closed by conductance through the 
processing solutions. The shortest probe 
ending at the highest point represents the 
upper limits of liquid level and signals a 
Mercoid relay to shut off the pump. 
The second probe represents the lower 
limit and causes the relay to restart the 
pump. The third and longest probe 
is the common conductor. The two 
circuits between it and each of the upper 
probes are completed by the conductivity 
of the solution in the tank, and operate a 
Mercoid transformer relay. The diagram 
in Fig. 8 illustrates the operation of the 
liquid level control. The movement of 
the movable coil in the relay operates 
two mercury switches which in turn con- 
trol the recirculation pump starter. 

When the valves in the recirculation 
system are properly adjusted, a slow 
fluctuation of solution level takes place 
within the short vertical distance separat- 
ing the tips of the first two electrodes. 

The secondary winding on the trans- 
former relay operates at 24 v and 0.0025 
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Fig. 8. Schematic of the liquid-level control system. 


amp (2$ ma) and when this circuit is 
closed by conductance through the solu- 
tions, some electrolysis takes place at the 
stainless-steel probes. However, the effect 
on the processing solution is negligible 


PROCESSING 
TANK 


and the only requirement for the con- 
tinued proper operation of this device is 
to wipe the stainless-steel probes at shut- 
down to remove the small amount of 
chemical desposit formed. 


L. 


I would like to thank the various 
Houston Fearless engineers who have 
contributed the many novel features in 
this installation. In particular, I want to 
mention Ed Sturm, who designed the 
processing machine and contributed to 
the early plans for the building modifica- 
tions; Lewis E. Knapp, who supervised 
the site alteration and modification; 
Harold Gross, who designed and super- 
vised the installation of the chemical 
plant and its various controls; and Paul 
O. Sparre, who supervised the testing of 
film transport mechanisms upon com- 
pletion of the installation. 

In addition, a great many people at 
Patrick Air Force Base contributed their 
time and effort in various ways. Among 
these were Major Roy L. Jarman, USAF, 
AFMTC, who was the Air Force instal- 
lation project officer; W. F. Bischof, of 
the RCA Service Company, who as man- 
ager of production processing contributed 
to early specifications and test liaison 
after job completion; and E. B. Brady, 
RCA liaison engineer, who was extremely 
helpful and effective in handling the 
many details involved in the building 
modification, air-conditioning and water 
filtration and who also designed the pip- 
ing marker system. 


Student-Built 16mm Continuous 


Positive Film Processor 


This paper is designed to inform members of the Society of the capabilities of stu- 
dents to actively function within the motion-picture field. The paper concerns the 
uniqueness, description and functions of a positive, black-and-white film processor 
built by University of Miami motion-picture students. The machine is capable of 
operating normally at 100 ft/min, and utilizes glass fiber, polyester resins and syn- 
thetic plastics throughout its construction. The processor is now in use for all Uni- 
versity positive and soundtrack processing. 


|. ASSIGNMENT from the Uni- 
versity of Miami Radio, Television, 
Film Department’s film director, C. 
Henderson (Andy) Beal, classes studying 
the industry’s production techniques 
were asked to design a practical, in- 
expensive film-developing machine. It 
had to be capable of processing film 


Presented first on April 17, 1959, before the 
Society’s Student Chapter at the University of 
Miami; and on May 4, 1959, at the Society’s 
Convention in Miami Beach by John C. Stor- 
mont, University of Miami, Coral Gables, Fla. 
The Society’s Student Member Award was made 
to the author for this paper on October 6, 1959. 
(This paper was received on May 6, 1959.) 


footage used by students shooting for 
research and practice, for University 
promotion and news programs, as well 
as for television film recording of local 
educational TV programs, many of 
which are produced by the department. 
Stressing simplicity, speed and ease of 
construction, as well as application of 
newly researched and developed ma- 
terials, members of the classes con- 
structed, on paper, two similar machines: 
one for 16mm color reversal processing; 
the other for processing 16mm _black- 
and-white positive, soundtrack and TV 
film recordings. The latter machine, 


By JOHN C. STORMONT 


described here, replaces. an earlier one 
which was unable to meet the depart- 
ment’s production output demand. 

In late October of last year, construc- 
tion began on the machine which can 
process from 50 to 150 ft/min of black- 
and-white positive material and can 
operate at speeds normally between 90 to 
100 ft/min for printing stock and at 
50 ft/min for soundtrack. Students, 
many of whom contributed to the de- 
sign of the machine, razed the former 
processor, salvaged usable material, and 
constructed a base for the new machine 
with the aid of department instructors 
and assistants. 

The equipment is located in two ad- 
joining rooms comprising an area of 
131.5 sq ft; the actual processing ma- 
chine is 5 ft high, 1.5 ft wide, 13 ft long 
and covers 18 sq ft, or approximately 4 
of the floor space; the input feed elevator 
and drybox are, respectively, 10 ft and 
6 ft high. An additional area of 26 
sq ft behind the machine contains the 
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Fig. 1. One of the unique features of this machine is the construction of film- 
solution tanks. Built of j-in. marine plywood, glass fiber, and glass-fiber resin, 
each of the seven individually interchangeable tanks is leakproof and durable 


for at least 10 years. 


necessary plumbing. The complete ma- 
chine rests on a platform raised 8 in. 
above the concrete floor. This platform 
is constructed of 2 by 6’s and is made 
structurally stable by vertical 2 by 6’s 
and 2 by 8’s running from ceiling to 
floor, all coated with polyester resin. 


Solution Tanks 


Seven interchangeable and removable 
glass-fiber and resin-encased tanks were 
constructed of #-in. marine plywood, 
jointed by brass wood screws and re- 
sorcinol glue, to serve as solution tanks 
(Fig. 1). With inside measurements of 
7 by 10 by 44 in., each tank can hold up 
to 150 ft of film and up to 11 gal liquid. 
Vertical j-in. channels (one in the 
case of spray wash tanks and two in all 
other tanks) were rabbet-cut to accom- 
modate and guide film elevators, and 
filled with polyester and talcum paste 
to reduce elevator-to-wood abrasion. 
For strength and waterproofing prop- 
erties, the tanks were coated inside and 
out with four coats of polyester resin. Ad- 
ditional glass-fiber cloth binding was 
placed on the outside. Thus the tank 
exteriors are virtually solid glass fiber, 
leakproof, and durable for at least 10 
years. We are assuming this expectancy 
based upon the results of experiments 
with similar materials and construction 
in the former machine. 


Film Elevators 


The film elevators themselves are 
unique in construction (Fig. 2). The 
elevator control rods, roller shafts, and 
triangular shaft supports of this assembly 
are the only stainless-steel parts used 
throughout the film immersion system. 
Even these parts have been epoxy-resin 
coated for protection against solution 
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action. It should be noted that only the 
triangular form, attached to the one 
control rod, is used as support for the 
lower banks of rollers. This triangular 
shape was found to give maximum sup- 
port. The weight of the elevators, with 
additional tension provided by spring- 
loaded control rods, holds the elevators 
in a down position. In the event of film 
jam or break, correction is made by 
visual inspection by the operator. In 
the near future, microswitches above 
the elevator shafts and sensor rollers 
along the film track will indicate to the 
operator that such a jam, break or 
pile-up has occurred. 


Film-Transport System 


One and one-half inch nylon injected 
film spools are used throughout the 
machine, in banks of 10 spools to each 
shaft. Upper spool shafts are mounted in 
polyvinal-chloride bearings and held 
in place with steel clamps. The shafts are 
permanently lubricated by special molyb- 
denum-disulfide oil. Those shafts be- 
low solution level use only the natural 
lubrication of the solution and the al- 
most frictionless properties of the nylon 
bearings. 

The drive system employs standard 
chain and sprocket mechanisms powered 
by a }-hp motor directly connected 
to a torque converter cam box which, 
in turn, operates the chain-drive system. 
Direct cable connection to the controi 
panel from this cam box enables the 
operator to set any machine speed from 
0 to 150 ft/min. For the most part, steel 
Boston Gear and Morse drive sprockets 
provide motivation of film spool shafts; 
each sprocket is equipped with a spring- 
loaded clutch and oil-saturated fabric 
disc which supply required tension 


Fig. 2. A triangular member, attached 
to one control rod, maintains complete 
support for the lower film-spool shafts 
of each bank of rollers used in the 
machine. 


individually suited and adjusted to each 
spool shaft. The 20-ft long drive chain 
is of g-in. pitch. Other smaller steel 
idler sprockets are installed, one near 
each group of drive sprocket;, to pre- 
vent the chain from disengaging from 
the sprocket teeth. 


Solution Transport System 

All piping in the machine is 100% 
virgin polyethylene Perma-Spray black 
extruded pipe, manufactured by In- 


ternational Hose and Rubber Co. of 
Miami. It has a test pressure of 75 lb/sq 
in. (Fig. 3). The pipe is chemically inert 
to photographic solutions. All solution 
circulation and input hoses are }-in. 
size; all overflow, flushout and stand- 
pipe hoses are }-in. size, feeding into a 
3-in. drain manifold. The standpipe is 
situated at the extreme end of the drain 
manifold and is for the purpose of com- 
plete flushout rinsing. Located above 
both the dark and light ends of the ma- 
chine are water-supply hoses for direct 
flushout of all tanks in each area. Brass 
valves with interior glass-fiber resin 
coating provide necessary input and 
drainage control. These brass valves will 
eventually be replaced with an all- 
plastic, cock-stop type of valve being 
sold under the trade name of Chemtrol. 
All pipe-to-pipe and tank-to-pipe con- 
nections are made with polystyrene in- 
sert tees and elbows. The joints are first 
coated with a permatex gum sealer; the 
connections are made and then clamped 
with stainless-steel aircraft clamps. 

The machine is initially threaded 
with 1640 ft of 16mm leader. Material 
to be processed is stapled to this leader, 
transported through the machine, and 
after each batch of film, an additional 
1640 ft of leader is stapled, thus thread- 
ing the machine for re-use in the conven- 
tional manner. 


Dark-End Tank Sequence 
In the darkroom end of the machine 
are found the two developer tanks, one 
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spray-rinse tank and one prefix (hypo) 
tank, in addition to film-supply mech- 
anism and feed elevator. The two free- 
running 2000-ft input film feed reels are 
spring equipped to prevent film pile-up 
or backlash. Film is then fed into the 
10-ft-high feed elevator containing 153 
ft of film threaded on one bank of 10 
spools. The elevator itself, riding on 
}-in, extruded aluminum tracks, is 
sufficiently weighted to provide 2.5 oz 
strand tension for proper film pas- 
sage. As the operator adds additional 
film reels to the processing system, the 
free film end is held by spring clips and a 
solenoid guillotine arrangement, giving 
the operator over 1 min in which to com- 
plete the operation of adding film, while 
the feed elevator rises to supply ac- 
cumulated film to the machine. The 
guillotine arrangement, operating auto- 
matically, will stop the film feed to the 
elevator upon sensing that the feed reel 
is nearly empty. Thirty seconds before 
this, a bell indicates to the operator that 
additional film or leader is required to 
feed the processor. 


Film Development 

Each of the two developing tanks con- 
tains two banks of 10 film spools each, 
and together the two tanks accom- 
modate 300 ft of film (Fig. 4). The four 
sprockets driving the developer spools 
are 3% larger than other drive sprockets 
used in the machine. Thus, the drive 
sprockets for the developer tanks move 
at a slightly slower speed, maintaining 
2- to 3-oz tension through the machine 
and drawing the film from input reels 


Fig. 3. All piping throughout the machine is virgin 
polyethylene plastic, inert to photographic chemicals. 
Its advantages are ease of manipulation and placement, 


and economy. 
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by way of the feed elevator. Each de- 
veloping tank is capable of holding 11 gal 
solution. Developer is replenished from 
two separate, similarly constructed con- 
tainers situated above tank level and 
some 3 ft away. A metering valve con- 
trols the amount of replenisher solution 
being fed into the tanks by gravity. 
The replenisher container employs a 
floating lid of glass-fiber resin coated 
wood, providing a nearly airtight seal 
above the replenisher solution. The de- 
veloper solution is both recirculated 
and agitated by one subsurface input 
spray bar in each tank. For recirculation, 
solution is drawn from the bottom of 
the tank, pumped through a _heat- 
exchange unit, then back into the tank 
through the subsurface spray bar. The 
heat-exchange unit maintains a con- 
stant temperature of 70 F by circulating 
developer over thermostatically con- 
trolled, refrigerated and_ electrically 
heated units. An overflow outlet, sit- 
uated 38 in. from the bottom of the 
tank, removes any excess developer and 
maintains constant solution level. 


Film Wash 

From the two developing tanks, the 
film travels to a spray-rinse tank con- 
taining 75 ft of film on one bank of 
10 spools. Here the film travels between 
two spray bars positioned in a horizontal, 
opposing fashion. A low level of surplus 
water in the tank keeps the contamina- 
tion factor to a minimum. Surplus water 
is drained off as it appears through an 
overflow outlet leading to the drain 
manifold. 


c 


Fig. 4. Standard 1}-in. nylon injected film spools are 'mounted in 
nylon and stee! pillow blocks, and are motivated by an oil-saturated 
disc and chain sprocket arrangement. 


Film Fixation 

The prefix (hypo) solution tank is 
similar to the developing tanks in con- 
struction and placement of input and 
outlet hoses. There is no replenishment 
system installed at present for either the 
prefix or fix solutions. When replenish- 
ment units are constructed for these 
solutions, they will be of a silver-cell- 
recovery type. The purpose of keeping 
the prefix solution in the dark end of the 
machine is to remove all unexposed 
silver particles before the film enters 
the light end. 

The film then passes to the light end 
of the machine through polyethylene 
tubes acting as light traps. 


Light-End Tank Sequence 

In the light end of the machine, a 
hypo and two wash tanks complete the 
wet film-processing cycle. The fix solu- 
tion tank is identical with the prefix 
tank and the two remaining spray-wash 
tanks are identical with the dark-end 
spray-rinse tank. The critical develop- 
ing solution is, at present, the only 
temperature-controlled solution, the rest 
of the solutions operating at ambient 
room temperature. No great problem 
exists here, for the processing rooms are 
completely air-conditioned, maintain- 
ing constant air temperature of 73 F. 
If necessary, additional heat-exchange 
units may be used in the present system 
to maintain more critical temperatures. 
Also, air blowbacks will be added at 
critical points along the processing cycle 
to remove excess solution from the film. 
Space is available, between the rack 
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of tanks and the drybox, for the addition 
of one more tank which would easily 
adapt the machine for silicone lubri- 
cation treatment before the final drying 
stage. 
Film Drying 

The drybox, 22 by 17 by 68 in., con- 
tains four banks of 13 film spools each, 
one of which is the final film take-up 
elevator. This elevator is threaded in 
a raised position, with the take-up reel 
drive system creating enough tension 
to maintain that raised position. As new 
take-up reels are added, the film, ad- 
vancing continuously, is absorbed by 
the elevator. The drybox is capable 
of holding 512 ft of film, providing 
drying time of 5 min at machine speed 
of 100 ft/min. The air-drying system, 
rather than being a forced-air system, 
operates on a lower-than-atmospheric- 


pressure principle, drawing filtered room- 
temperature air over the film path and 
discharging it through a ,,-hp, 3-in. 
blower, situated on top of the drybox. 
Thus, the pressure within the drybox is 
always a few atmospheric millimeters 
less than the surrounding pressure. 
The thermostatically controlled strip 
heaters maintain an 80 F, humidity- 
free air flow. 

The machine is designed to operate 
at 110 v, taking 2.7 kw power for com- 
plete electrical functioning. A series of 
sequential switches, mounted on the 
control panel, gives the operator com- 
plete control over the machine’s elec- 
trical operation. Electric tachometer 
generators and position indicators feed 
information to meters located on this 
front control panel to indicate film speed 
and film quantities remaining in each 
portion of the machine. While actual 


figures for the cost of the machine are 
not documented, we may say that ma- 
terial costs were approximately $1000. 
Labor and design costs were at a min- 
imum, since most of the work was ac- 
complished by students in training in 
the department. 


Conclusion 


Thus, much knowledge has been 
gained by University of Miami motion- 
picture students in constructing and 
operating this machine, preparing some 
of them to offer professional services 
within the industry. Several similar 
projects have been carried out in this 
same manner. These range from sen- 
sitometry to sound recording to printing, 
and are part of the department’s over- 
all program to prepare students capable 
of operating in many phases of the com- 
munication industry. 


A D-C/Sine-Wave Portable Power Supply 
Using Solid-State Techniques 


A unique, portable, transistorized power inverter has been designed to drive one 
or more professional cameras and an associated sound-recording system. Op- 
erating from 24-v batteries with high overall efficiency and silent operation, it 
provides up to 200-w sine wave at 50 or 60 cps with additional power capacity 
for motor starting. A new approach has been made to problems of voltage 
and frequency stabilization and novel self-protection methods are incorporated. 


Te WestrEX RA-1629 INVERTER is a 
portable, battery-driven, regulated, sine- 
wave general-purpose power supply of 
relatively high efficiency. Although 
rated at 200 w, it momentarily supplies 
additional power for motor starting. The 
circuitry employs solid-state components 
throughout. 

The necessity for such an inverter 
became apparent during the develop- 
ment of the Westrex 1200 series port- 
able recording systems. It was usually 
required that the RA-1591-type Re- 
corder portion of the system operate 
synchronously with camera and that 
power for transmission circuits be avail- 
able as well. The lightness and sim- 
plicity of the 1200 series system made it 
ideal for use on location, often in areas 
where a-c mains were not available. 

Existing portable inverters of conveni- 
ent size exhibited poor frequency and 
voltage characteristics. Vibrator types, 
for example, provided poor waveform 


Presented on May 6, 1959, at the Society’s 
Convention in Miami Beach by E. A. Dickin- 
son for the author, D. P. Gregg, Westrex Corp., 
6601 Romaine St., Hollywood 38. 
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unless bulky filtering was employed, 
and contacts tended to weld under 
motor starting conditions. Vibrator 
frequency tolerances, typically +5%, 
were not adjustable nor satisfactory for 
many types of recording. Rotary in- 
verters produced troublesome acoustical 
noise and required heavy battery ca- 
pacity. Although sometimes equipped 
with manual frequency adjustments, 
portable inverters tended to exhibit 
frequency drift. Neither the vibrator 
nor the rotary inverter consistently 
assured high reliability and freedom 
from maintenance. Therefore it was 
decided to undertake the development 
of an inverter that would overcome such 
disadvantages to the greatest extent 
practical. The new approach would be 
possible through advances in  semi- 
conductors and magnetic alloys. 


Sine Wave vs. Square Wave 


The advantages of a square-wave 
output, compared with a sine-wave, 
were carefully considered. At first 
glance, the higher efficiency of a square- 
wave inverter, the less rigorous demands 
on the power transistors, and general 
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circuit simplicity and design economy 
seemed appealing. However, this in- 
verter was to be used to drive motors and 
energize high-quality circuitry. 

A square voltage waveform supplying 
a highly reactive load, such as a motor, 
is a complex problem, and one that 
varies with starting conditions and 
loading. It was obvious that only the 
fundamental frequency of the square 
wave could be converted into useful 
mechanical power by the motor. The 
harmonics of the square wave would be 
resolved into counter-rotating and over- 
speed fields, resulting in low motor 
efficiency and intolerable acoustical 
noise. In the case of camera motors, 
this growling noise would usually be 
quite close to microphones. 

It was felt that a sine-wave inverter 
would be most broadly useful since many 
a-c operated systems have not been 
designed to accommodate a square-wave 
input, from the standpoint of either 
correct voltage relationship or the har- 
monic noise interference introduced into 
associated circuitry. Total harmonic 
distortion in the inverter output is 
typically about 3%. 


Power Requirements 


In order to specify the power capacity 
of the inverter, measurements of the 
anticipated loads were made (Table 1). 
Steady-state loads did not exceed about 
200 w under normal temperature condi- 
tions; therefore it was decided to set the 
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Table I. Loads on RA-1629 Inverter. 


Quantity 


Typical Loads 


Steady- 
state 
load (w) 


RA-1591 Recorder and RA-1592 Mixer transmission 28 
RA-1591 Recorder motor with film load 35 


Mitchell 16mm Camera* with film load 


100 + 30f 
163 + 30 


28 


RA-1591 Recorder motor with film load 35 
Arriflex 35mm Camera with film load 130f 


193 
28 


RA-1591 Recorder motor with film load 35 
Auricon 16mm Camera with film load 126 


189 
28 


RA-1591 Recorder motor with film load 35 
Akeley 35mm Camera (CBS Mod.) with film load 141§ 


204 


*From factory stock. Load expected to drop with use. 


?Power factor corrected with 20-24 yf. 
Power factor corrected with 8-10 yf. 
Power factor corrected with 36-40 yf. 


continuous duty rating at the 200-w 
level. 

Typical starting conditions, however, 
imposed rather severe demands. The 
high inertia of a rotary converter serves 
to carry it relatively smoothly over 
transient loads. Vibrators provide surge 
power which is limited primarily by the 
rating and condition of the contacts. 
But an electronic inverter must meet 
such requirements directly. It was 
decided to provide a momentary ca- 
pacity of 500 to 600 w, with minimum 
loss of voltage. The period during 
which this overload could be tolerated 
by the inverter became a critical prob- 
lem. In addition, the internal resist- 
ance of the most desirable battery con- 
figuration tended to decrease the 
battery voltage during the time when it 
was most needed. 


Oscillator 
Development of the inverter (Fig. 1) 


was carried out in four steps: a rugged, 
stable oscillator; a high-gain power 


amplifier; a regulating circuit; and 
protective circuitry. 

For the oscillator, a conventional 
square-wave type appeared to be the 
most suitable because of the low fre- 
quencies to be generated. Only one 
saturable inductor, two transistors and a 
couple of starting resistors were required. 
To maintain stable frequency, the oscil- 
lator was isolated from the variable 
battery voltage by an avalanche (Zener) 
regulator and from variable loading 
by impedance mismatching. Since this 
type of oscillator is inherently voltage 
sensitive, fine frequency adjustment is 
provided smoothly over a +2-cps range 
by a variable series resistor. 

The oscillator coil consists of an 
orthonol (square-hysteresis loop) core 
toroidally wound and potted in a sealed 
can. 


Power Amplifier 


In order to obtain highest power 
gain, cascaded class B amplifiers were 
employed. Optimum impedance match- 
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Fig. 1. Block diagram, RA-1629 Inverter. 


ing was employed in the driver and out- 
put stages, but the gain of the first 
stage was limited by the loading that 
could be tolerated by the tuned trans- 
former. 

In every stage, the grounded col- 
lector configuration (not often en- 
countered) was employed. In com- 
mercially available power transistors, 
the case is internally connected to the 
collector; therefore the use of grounded 
collector circuitry permitted the mount- 
ing of the transistors without insulation, 
in direct contact with the case. The 
reduction in temperature gradient be- 
tween transistor junction and case 
assured longer life and greater reliability 
at high temperature. A_ secondary 
advantage was a_ psychological one. 
The negative battery lead was grounded 
to the inverter case in accordance with 
electronic and automotive practice of 
long standing. 

The use of 12 small transistors rather 
than a lower number of large ones was 
based primarily on economical considera- 
tions. More watts of dissipation per 
unit cost could be obtained in this 
manner than by any other means. 
Owing to the distribution of a higher 
number of transistors over a larger area, a 
considerable reduction in transistor junc- 
tion temperature gradient was secured as 
well. 

Regulating Circuit 

A considerable swing in level at the 
input of the power amplifier was re- 
quired to maintain a constant output 
voltage, inasmuch as considerable imped- 
ance mismatching was expected at 
very low and very high loads. 

In this circuit, a small portion of the 
output voltage is rectified and compared 
with that of a reference diode across the 
base-emitter circuit of the first d-c 
amplifier, an n-p-n transistor. This is 
resolved as an error-correcting current, 
direct-coupled to a second d-c amplifier. 
The output of the latter appears as a 
regulating voltage which is an inverse 
function of required input level. 


694 October 1959 Journal of the SMPTE Volume 68 


Locked 
rotor 
(v-amp) 
1 RA-1591 Recorder and RA-1592 Mixer transmission — a ee 
1 
2 
1 RA-1591 Recorder and RA-1592 Mixer transmission 
1 
3 
1 RA-1591 Recorder and RA-1592 Mixer transmission — eae 
60 CPS # 
200w 
VOLTS 
CLIP ag ye 
FREQ 
= 


o 


Whereas the output of the oscillator 
is a symmetrical square wave, the effect 
of the clamping circuit is to produce a 
train of negative-going pulses. Since the 
negative voltage across the avalanche 
diode must remain constant, the effect 
of the regulating voltage across the 
diodes is to clip more or less of the 
amplitude of the pulses as required for 
the constant output voltage condition. 
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Protective Circuitry 


The principal problem in protecting 
the inverter circuitry was to discriminate 
between the heavy overload of motor 
starting and any accidental, sustained 
overload. First, it was necessary to 
switch from a sine-wave to a square- 
wave mode during all such transients. 
This was carried out by designing trans- 
former turns ratios such that, for a 
given battery voltage, clipping started at 
a slight overload while collector dis- 
sipation remained relatively constant. A 
circuit breaker in the battery input 
circuit then became sharply sensitive to 
overload conditions, while the correctly 
chosen time constant of the circuit 
breaker prevented false trips during 
motor starting cycles or other short- 
term transients which the circuitry could 
safely accommodate. 

Conventional fuses unfortunately have 
a longer thermal time constant than the 
junctions of semiconductors. Therefore, 
in order to protect the transistors of the 
output stage from the effects of external 
short circuits, it was necessary first by 
means of an emitter resistance to limit 
the short-circuit battery current to this 
stage to a value that would not exceed 
transistor ratings. Considering that 
motor-starting capacity had to be main- 
tained, the value of the emitter resistance 
had to be kept low. Therefore, the 
number of power transistors in parallel 
had to be increased to 12. These 12 
power transistors also provided suf- 
ficient margin for the 2:1 variations in 
current gain encountered in commercial 
transistors of a given type designation. 
Load division was equalized to a 
practical extent by designing the short- 
circuit limiting emitter resistance as 
12 resistors in parallel — one to the 
emitter of each power transistor. The 
required value of each resistor was so 
low (a few tenths of an ohm) that short 
lengths of 27AWG standard hookup 
wire were used. 

Production variations in transistors 
and accidental abuse could possibly 
lead to premature failure of a power 
transistor. In the inverter power stage, 
where a large number of transistors are 
operated in parallel, it is mandatory to 
attenuate the a-c output in case of 
failure of any single transistor. A 
transistor usually fails by internal short 
circuiting. If the power source imped- 
ance is sufficiently low, as in the battery- 
driven inverter, the transistor internal 
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Fig. 2. Temperature rise vs. time, RA-1629-B Inverter. 


leads or associated external wiring sub- 
sequently will burn open — possibly too 
quickly to trip the circuit breaker. 
This condition then leaves a lower 
number of transistors to share the load, 
and thereby encourages cascading failure 
of the parallel elements. 

To prevent just such a loss, the emitters 
of the power transistors of the output 
stage are individually protected by 
fuses of the alarm-indicator type. In 
the event of failure of a transistor, the 
spring-loaded pin of the fuse is released 
and contacts a bus on the fuse block. 
An output-suppressing potential thus is 
applied to the regulating circuit. The 
operated fuse also indicates which of the 
transistors is giving trouble and shortens 
“down time.” 


Overheat Protection 


For protection against thermal over- 
load, the power stage was originally 
designed with 10 transistors for a 
maximum junction temperature of 85 C 
(185 F). The increase to 12 transistors 
for short-circuit protection provided 


even more temperature de-rating and 
greater performance margin. How- 
ever, under the most adverse condi- 
tions of high ambient temperature and 
overload, any significant rise in junction 
temperature is detected by two ther- 
mostats. The first is actuated at about 
72 C (161 F) and lights the panel 
indicator designated overheat. If this 
trend continues over a period of time, 
the second thermostat, set at 80 C 
(176 F), operates a fan. 

If the inverter is being used in an 
unusually hot location for the production 
of sound recordings, and the small 
amount of noise generated by the fan 
might be objectionable, the overheat 
indicator therefore provides a consider- 
able period of grace for finishing the 
“take.” Following a take, a manual 
fan switch can be used to provide 
adequate cooling for subsequent takes. 
This feature takes advantage of the 
thermal lag and large radiating area 
of the inverter case. 

Figure 2 indicates a typical condition 
under which automatic cooling would 


Fig. 3. RA-1629-A Inverter, front view with cover off. 
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Fig. 4. RA-1629-A Inverter, rear view. 


take place with the inverter loaded to 
capacity. For example, in an ambient 
temperature of 32 C (89.6 F), the over- 
heat indicator lamp normally would 
light in 11 min. After 38 min of con- 
tinuous operation of the inverter, the 
fan would automatically begin to oper- 
ate. The lower loads, lower ambient 
temperatures and shorter duty cycles 
normally encountered in location shoot- 
ing all tend to make it unlikely that fan 
operation would be observed. 

The equipment case (Figs. 3 and 4) 
is deep-drawn aluminum, with radiating 
sections riveted to the back side, above 
and below the power transistor mounting 
area. At high dissipation rates the 
radiating sections provide a chimney 
effect. At transistor junction tempera- 
tures which approach the ratings, 
manual or automatic fan operation 
provides accelerated cooling. With the 
fan on, air is drawn evenly over the 
power transistor area, through alternate 
radiating sections functioning as ducts, 
through holes into the case, which func- 
tions as a plenum, and out the panel 
front. 


Efficiency 


Ideally, the efficiency of a sine-wave 
inverter is identical with that of a class 


B amplifier and cannot exceed #/4, or 
78%. Efficiency can be increased be- 
yond this value only with sacrifice of 
good waveform. The overall conversion 
efficiency (Fig. 5) of the RA-1629- 
type Inverter, from battery to load, is 
about 60% at rated load and battery 
voltage, and increases with dropping 
battery voltage. 

Thus the inverter efficiency is approx- 
imately 60/78, or 77% of the ideal. 
This final figure represents a practical 
compromise with respect to stability, 
reliability, cost and end use. 


Load Power Factor 


Power-factor correction of motor loads 
provides maximum utilization of the 
power capacity and fullest develop- 
ment of the efficiency of the inverter. 
Reactive volt-amperes in a motor load 
must be dissipated within the inverter 
as watts of wasted battery power. For 
example, a Mitchell 16mm Camera 
was tested and found to draw about 1.4 
amp from a 113-v source, for a total of 
158 v-amp. Yet the power required by 
the camera motor amounted to only 
89 w. With power-factor correction, 
the motor current dropped to only 0.7 
amp. Battery discharge current and 
transistor heat dissipation were approx- 
imately halved. 

It is necessary that the power-factor 
correcting capacitors be connected di- 
rectly across the leads of the camera 
motor or other inductive load. Other- 
wise, with the motor off and the ca- 
pacitor on, the resulting capacitive volt- 
amperes will heavily load the inverter 
and cause loss of battery power. Com- 
patible modification kits are available for 
the Mitchell 16mm Camera and other 
popular cameras. 


Battery Operation 


The RA-1629 Inverter was specifically 
designed to operate from _ portable 
batteries of the lead-acid, nickel-cadmium 


T | 


EFFICIENCY | 


8 


6 


BATTERY CURRENT IN AMPERES 


CONVERSION EFFICIENCY IN PERCENT 


250 300 
AC LOAD IN WATTS 
Fig. 5. Battery current and efficiency vs. 
load, RA-1629 Inverter. 


and other types. The inverter will 
operate satisfactorily over the discharge 
curve of two typical 12-v automobile 
batteries in series. Voltage regulation 
under various combinations of load and 
battery voltage variation does not exceed 
5%. Operation beyond the knee of the 
discharge wave (below about 22 v) 
results first in clipping of the output 
sine wave and, finally, loss of output 
voltage. One set of fully charged bat- 
teries, however, should permit the heavi- 
est day’s shooting with the loads specified 
in Table I. 


Conclusion 

The Westrex RA-1629 is a reliable, 
quiet source of sine-wave 60- or 50-cps 
power, with motor-starting reserve, in a 
rugged package of relatively light weight. 
Although it is the first equipment of its 
kind, pains have been taken to incorpo- 
rate greater operating advantages and 
more simplified maintenance than is 
obtained from mechanical inverters. 
Superior battery utilization is inherent 
in the use of efficient solid-state circuitry. 
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Horizon Sag Compensation 


The combination of the curved screen used by several present-day motion-picture 
processes, the high angle of projection of many theaters and the low angle of view 
from the auditorium of these theaters to the screen results in a motion-picture 
presentation exhibiting a phenomenon termed “horizon sag.’’ An optical projec- 
tion system has been designed to eliminate, or significantly reduce, the horizon 
sag as observed from the auditorium of the theater. 


‘ae ARE in general three modes of 
professional motion-picture presentation 
in use today’ 35mm, 65—70mm and mul- 
tifilm. Among the processes using 35mm 
film and projection equipment are Cine- 
maScope, VistaVision and _ standard 
Academy (so-called flat or nonana- 
morphic). The 65-70mm systems may 
be typified by the Todd-AO, MGM-65 
and Technirama 70 processes and the 
multifilm systems by Cinerama and 
Cinemiracle. 

The acceptance of the curved screen 
as an integral part of at least several of 
these systems is beyond question. For 
example, the Todd-AO and Cinerama 
installations which use the most deeply 
curved screen are growing in number al- 
most daily. Further, a large percentage 
of the theaters equipped to project only 
35mm film are projecting such releases 
upon curved screens. 

The relative merits of the screen curva- 
tures of the various processes as compared 
with a flat screen are beyond the scope 
of this paper. However, it is to be con- 
cluded that the curved screen has now 
become a permanent part of motion- 
picture projection. This being the case, 
it behooves us to direct our attention to 
those problems peculiar to the use of the 
curved screen. 

One of the more difficult problems 
associated with the projection of motion 
pictures, or any other type of photograph, 
upon a curved screen is that of the re- 
production of a truly horizontal horizon 
when the projector is so located that there 
is an angle of less than 90° between the 
screen and the optical axis of projection; 
that is, when the projection is not head- 
on, and when such pictures are viewed 
from locations other than the projection 
booth. This phenomenon, of a non- 
horizontal horizon which we have termed 
‘horizon sag,” is present at all viewing 
angles other than down the line of pro- 
jection, when curved screens are used. 
However, were it possible to utilize a 
flat screen in all of the motion-picture 
processes there would be no horizon sag, 
regardless of the viewing angle or the pro- 
jection angle. 

Inasmuch as the aforementioned proc- 
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esses have been rather widely used for 
several years, with the exception of the 
MGM. -65 and Technirama 70, it must be 
acknowledged that the presence of hori- 
zon sag does not preclude the successful 
presentation of a motion picture on a 
curved screen. Because of the variety of 
parameters contributing to the visual 
sensation of horizon sag, as well as to the 
actual measurable horizon sag, no single 
criterion is available to describe the de- 
gree of sag to be observed from a given 
seat in a particular theater. This is be- 
cause the amount of detectable horizon 
sag is dependent upon the combined 
effect of the projection angle, depth of 
curvature of the screen, viewing angle, 
viewing distance, screen tilt and image 
size. This latter parameter, for a given 
theater, is made up of the projection dis- 
tance, picture format, and projection- 
lens focal length. 

While this is a rather imposing list of 
parameters and such that one can readily 
see that there are differences from theater 
to theater, it is not to be overlooked that 
even within a single theater variations 
exist because of the radical differences 
in viewing angle from the first row of the 
orchestra to last row of the balcony. In 
any theater not equipped with an hori- 
zon-sag compensation projection system 
or a flat screen, the truest presentation, 
that is the straightest horizon, will be ob- 
served from the projection booth and 
adjacent seats. However, the sag becomes 
increasingly more noticeable, the farther 


SCREEN 
40x/8x3 


ORCHESTRA 


By JOHN D. HAYES 


one gets from the booth, other things be- 
ing equal. 

Figure 1 presents a side view of a typi- 
cal theater showing some of the various 
parameters that contribute to the hori- 
zon-sag phenomenon. From this it is 
apparent that there is a wide range of 
viewing angles presented to the audience 
from the orchestra to the balcony. In 
Fig. 1 the projection angle is 20°, the 
screen is tilted 3° backwards, the angle 
of view from the front of the orchestra 
is +33°, from the rear of the orchestra 
+2°, from the first row of the balcony 
— 2° and from the last row of the balcony 
—15°. All measurements made to the 
screen are made to the center of the pro- 
jected picture, i.e. to the intersection of 
the optical axis of the projector and the 
screen. Angles of projection are positive 
if the projector is above the screen; 
whereas angles of view are positive if the 
screen is above the viewer. The tilt angle 
of the screen is positive if the screen is 
tilted away from the audience as shown 
here. 

The conditions shown here are typical 
of a great many so-called first-run 35mm 
theaters. In general the projection angles 
of these theaters vary up to 30° or so. The 
depth of chord of the screens in these 
houses is in the order of 2 to 5 ft. 

The data presented in Table I indicate 
the wide variation of horizon sag as ob- 
served throughout the theater described 
in Fig. 1, and clearly show that the truest 
projection exists in the vicinity of the 
projection booth. 

It may be said generally that theaters 
with less than a 10° projection angle are 
so proportioned that the horizon-sag 
phenomenon is barely perceptible; how- 
ever, the critical observer may well be- 
come aware of this condition from the 
orchestra of theaters with more than a 
10° projection angle. 


Fig. 1. Theater cross section. 
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Table I. Apparent Horizon Sag as Seen 
From Various Seats in a Typical Theater 


With CinemaScope. 


Screen size 40 ft X 18 ft 
Depth of chord 3 ft 

Projection angle 20° 

Projection distance 125 ft 

Screen tilt 3° (backward) 


Apparent Sag as 
Viewed From: 


Front row orchestra (30 ft 33° below) 30 in. 
Rear row orchestra 
Front row balcony 
Rear row balcony 


(100 ft 2° below) 
(60 ft 2° above) 


14} in. 
11% in. 


Of the nearly sixty 70mm installations 
surveyed, some nineteen were found to 
have projection angles of over 10°. The 
steepest angle found was 21°. Thirteen 
had angles of 15° or more. One typical 
15° theater with a 45-ft screen, a 7-ft 
depth of chord and a 125-ft projection 
distance had an apparent horizon sag 
that varied from 63 in. at a +33° view- 
ing angle from the front row of the or- 
chestra (30-ft viewing distance) to 0 in. at 
a —15° viewing angle and 120-ft view- 
ing distance in the rear of the balcony. 
The horizon sag is 25 in. from the last 
row of the orchestra and 19 in. from the 
first row of the balcony. 

Again the data emphasize the fact that 
the apparent horizon sag varies widely 
within a given theater, depending upon 
the viewing parameters. Thus, when 
compensation for horizon sag is made, 
only a small seating area can be provided 
with a compensated picture; however, 
if this area is properly selected, the other 
areas of the theater can be significantly 
improved. 

Table II provides a direct comparison 
of the apparent horizon sag, in the two 
theaters previously described, before and 
after optical compensation of the pro- 
jection system. In each instance, Cinema- 
Scope and 70mm, the sag has been com- 
pensated for a 90-ft viewing distance and 
8° viewing angle from below the screen. 


Table Il. Horizon Sag Comparison: 
Corrected and Uncorrected Systems; 
Corrected for 90 ft 8° Below for Rear 
Third of the Orchestra. 


Un- 
corrected 
Cinema- 


Corrected 
Cinema- 
Scope 


Apparent Sag as 
Viewed From: 


Front row orchestra in. 15 in. 
Rear row orchestra in. + af in. 
in 


Front row balcony in. + 6 

Rear row balcony +14} in. 

Corrected 
70mm 


corrected 
70mm 


Front row orchestra 3? in. 35 in. 

Rear row orchestra + 8} in. 
Front row balcony in. +14 in. 
Rear row balcony in. tal in. 


(120 ft 15° above) 33 in. 


PRISMATIC PORTION 


Fig. 2. True horizon projection system. 


Inasmuch as the amount of horizon 
sag observed from a particular seat in a 
theater is related to a variety of param- 
eters, it follows that the type of compen- 
sation system used must vary from in- 
stallation to installation to provide the 
maximum correction. While this is true, 
considering, for instance, that two 
theaters with the same size of screen but 
different projection distance will require 
different focal length projection lenses, 
the systems of all installations are in 
general optically similar (Fig. 2). 

This type of projection system is com- 
posed of three basic components: the 
spherical projection portion, the ana- 
morphic expansion portion and the 
prismatic sag-correction portion. The 
focal length and speed as well as other 
basic projection parameters are dictated 
by the spherical portion. The required 
horizontal expansion is corrected by the 
anamorphic portion and the horizon 
sag is compensated by the prismatic 
portion. 

A projection system is basically limited 
by the quality of the projection lens 
used. However, in the design of an 
horizon-sag compensated system the 
contributions of the anamorphic portion 
and the prismatic sag portion must be 
considered. For example, unless other- 
wise corrected the addition of the pris- 
matic portion will introduce severe astig- 
matism. Similarly there is a vertical ex- 
pansion up to 15 to 20% in high-angle 
installations because of the obliquity of 
the projection angle and the use of the 
prismatic compensators; this is corrected 
for in the anamorphic portion of the over- 
all design. 

Further, in such a system the spherical 
portion is not of conventional design but 
rather has been modified to compensate 
for the spherical aberration, field curva- 
ture and coma of the composite design. 
Thus, this type of design represents an 
integrated optical system for the true- 
horizon projection of motion pictures 
in a particular theater. 

Because this design does not result in a 
straight-line optical projection system, 
it is necessary to tilt the projectors up- 
ward by an amount equal to the angular 
difference between the entering ray and 
the exit ray of the system. As shown in 
Fig. 2, this would be about 15°; thus in 


Fig. 3. True horizon projection lenses. 


a 20° projection installation the reposi- 
tioned projectors will be pointing down- 
ward only 5°. This will require re-duct- 
ing of the projector exhaust and may re- 
quire the enlargement of the projector 
port. As with the installation of any new 
lens in the projectors, new aperture plates 
must be cut matching the picture size 
with the screen masking. Additionally it 
has been found desirable to re-align the 
projectors slightly to compensate for the 
shift of center of projection with the 
change in projector angle. 

The completed system as shown in 
Fig. 3 compares favorably in illumina- 
tion with standard projection lenses, the 
axial transmission being about 70% as 
compared with a CinemaScope system of 
similar focal length and speed. 

Although the visual impression is 
created in a true-horizon compensated 
theater that the keystoning has been re- 
duced, there is no sound basis for any 
statement to the effect that this sytem 
reduces keystoning. 


Discussion 

Chauncey L. Greene (Minneapolis, 
Is the scale of prices available as yet? 

Mr. Hayes: The prices are high—I don’t know 
exactly what the price is, but I would guess 
offhand, and I don’t think that I’m very far 
wrong, that it would be around $7500.00 a lens— 
$15,000.00 a theater. 

Mr. Greene: This definitely is not a system for 
every theater. There will, of course, be certain 
installations where the cost will be justified. 

Niilo B. Laurence (U.S. Air Force Proving 
Grounds, Ft. Walton Beach, Fla.): What signi- 
ficant reflection or absorption loss is there in the 
system? 

Mr. Hayes: As compared with a regular 
CinemaScope projection system, we have, with 
the addition of the prism, about a 70% trans- 
mission. 


Minn.) : 
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A Military 16mm Assaying 


Projector 


A 16mm motion-pictufe projector developed for the Air Force is used for viewing 
and assessing film exposed in 16mm gun cameras. Features include local and remote 
control of 360° rotation of projected image, focusing, framing, forward and re- 
verse, and singl¢-frame projection. Film speeds are variable from 12 to 32 frames /- 


sec. 


‘has 16MM MOTION-PICTURE PROJECTOR 
referred to as the D-5 was developed for 
the Air Force in accordance with Mili- 
tary Specification MIL-P-4523A. It 
is to be used primarily for projecting and 
assessing 16mm wmotion-picture film 
exposed in gun cameras, but it is a very 
versatile time-and-motion study projec- 
tor which can be used for evaluating 
any 16mm motion-picture film. Impor- 
tant requirements of the specification in 
addition to construction of military 
quality were: (1) minimum screen 
illumination of 275 lm with film stopped 
or running, (2) film advance in either the 
forward or reverse direction, with film 
speeds ranging from 12 to 32 frames/sec, 
(3) projection of single frames, advancing 
one frame at a time, in cither direction, 
(4) a resettable frame counter, (5) means 
for rotating the projected image 360° 
in either direction, (6) accommodation 
of -, 1- and 2-in. focal length lenses, 
f/1.6 or faster and (7) remote control of 
projector functions which include starting 
and stopping, direction of film move- 
ment, focusing, framing and projection 
of single frames in either direction. 

The D-5 projector, which exceeds 
specifications in some areas, is shown in 
Fig. 1. Those familiar with the JAN 
projector will notice the similarity of the 
two machines. As many parts of the JAN 
machine as possible, such as case, rear- 
mechanism plate assembly and drive 
motor, were used in the projector. This 
has obvious economic advantages, but it 
also adheres to the projector standardiza- 
tion program as closely as possible while 
yielding a special machine. Thé special 
requirements to be met did, however, 
necessitate the use of a new film-transport 
system, intermittent mechanism, control 
system, projection lens system, and lens 
carriage. 


Remote-Control Features of Design 


The present D-5 specification reflects 
the experience obtained with an experi- 
mental machine for the same purpose 
which was developed for the Air Force a 
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few years ago. Remote control was de- 
sired for convenience while lecturing, 
briefing or examining the image on the 
screen at close range, and the original 
machine permitted control of on, off 
and film direction, but it was found that 
remote control of framing and focusing 
was also needed. Framing control was 
needed to correct for the shift in framing 
when the direction of film advance was 
changed, and focusing control was needed 
to compensate for changes in focus be- 
tween still and continuous modes of 
projection and for a change of focus 
caused by reversal of the emulsion with 
respect to the aperture. It was also found 
that the projection of single frames and 
the advance of a single frame at a time 
should be controlled remotely as well as 
at the machine. This meant that the 
film-transport mechanism would have to 
be electrically controlled, but more im- 
portant, it would have to be able to 
advance a single frame and locate it 
properly in the aperture automatically. 
Such a mechanism did not exist on the 
experimental machine. 

Although the specification does not 
call for it, the projector also provides for 
remote control of the image-erecting 
prism, used when projecting gun- 
camera films where it is often desirable 
to compensate for the attitude of the 
camera When the exposure was made. 

The remote-control requirements in- 
fluenced the design to a large extent, 
although other factors, such as safety, 
ease of operation, reliability and re- 
duction of radio-frequency interference, 
were taken into consideration in the 
planning stage. It has been mentioned 
that the need for remote control of the 
single-frame or animation feature re- 
quired a new film-advancing mechanism. 
Remote control of focusing, framing and 
image rotation meant that these func- 
tions had to be performed by motor- 
driven mechanism and since there was 
no reason why these things should be 
done manually at the projector (i.e. 
with local control), the result was com- 
plete and exclusive power control of the 
projector. Three clock-type d-c motors 
with r-f filters and integral gear trains, 
controlled by momentary reversing 
switches, drive the focusing, framing 
and image-rotating mechanisms. No 


By A. E. NUPNAU 
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speed control is necessary for these motors 
since the mechanisms which they drive 
can be positioned satisfactorily by de- 
energizing the motors when the desired 
point has been reached. 

For reasons of safety and keeping the 
remote cable size to a minimum, it was 
not desirable to have line potential 
voltages in the remote-control cable or 
panel. Further, the use of a transformer 
isolated power supply and relay control 
of the drive motor would help reduce 
r-f radiation from the remote control. 
Consideration of these factors plus the 
need for direct current for the small 
motors and animation circuit led to the 
use of low-voltage a-c relays for control- 
ling drive motor, lamp and local-remote 
switching with a transformer power 
supply providing both 28v a-c and 28v 
d-c. With this arrangement it did not 
seem necessary to go into the develop- 
ment of a complicated projector-control 
switch, which might also have to be 
motor-driven, so a number of readily 
available toggle switches are used to con- 
trol the machine. 

The projector controls are located on 
the operator side and the rear of the 
machine. Those on the rear panel, 
shown in Fig. 1, are the threading-lamp, 
line, motor, lamp and _local-remote 
switches plus the motor speed control. 
The resettable, illuminated frame counter 
is located on the operator side, just above 
the stop-run, focusing, framing, image- 
erecting and single-frame controls as 
shown in Fig. 2. This figure also shows 
the remote-control panel and it can be 
seen that the remote controls are the same 
as those on the operator side of the 
machine except that a motor reverse-off- 
forward switch is also included. Control 
of focusing, framing, animation, image 
rotation, the lamp and the direction of 
rotation of the drive motor can be exer- 
cised either at the projector or from the 
remote panel, but not from both places 
at the same time. Selection of operating 
site is made with the local-remote switch. 


Power Supply and Operation of Projector 


Before examining some of the interest- 
ing features of the machine in detail, 
it will be helpful to relate them to the 
operation of the projector. The line 
switch breaks both sides of the line, re- 
moving power from all circuits of the 
machine except the fuses and radio- 
interference filter. Turning it on ener- 
gizes the power supply for the control 
circuits, starts the blowers and lights the 
pilot lamp on the rear panel. In the 
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Fig. 1. U.S, Air Force Type D-5 16mm motion-picture projector. 


forward or reverse position, the motor 
switch completes the circuit to the lamp 
switch and energizes one or the other of 
the two interlocked relays which apply 
power to the drive motor and determine 
its direction of rotation. The lamp switch 
controls the projection-lamp relay when 
local control is being used, but cannot 
turn the lamp on unless the drive motor is 
on. This interlocking is provided because 
the drive motor, shutter and portions of 
the mechanism continue in motion in 
the selected direction whether still or 
continuous projection is employed, and 
the shutter contributes to the reduction 
of the aperture temperature. 

With remote control the projection 
lamp is turned on automatically when- 
ever the drive motor is turned on. As- 
suming that the drive motor is on and 
film is advancing through the machine 
at a rate not exceeding 24 frames / sec, 
the animation feature is put into effect by 
moving the stop-run switch to stop. 
This energizes one solenoid which pulls 
a heat filter into place and another which 
disengages a clutch, stopping the move- 
ment of the film past the aperture, but 
always stopping with a frame properly 
located in the aperture. As mentioned 
before, the shutter continues to operate 
under these conditions. With the film 
stopped, pushing the single-frame switch 
will engage the clutch again but only 
long enough for the next frame to be 
positioned in the aperture. The direction 
of film motion is determined by the di- 


Fig. 2. Remote and operator side controls; see Fig. 1 for control 


panel on rear of machine. 


rection of rotation of the drive motor. 
Drive-motor speed can be adjusted at 
any time, but cannot be remotely con- 
trolled. 

The range of film-advance speeds re- 
quired by the projector, the space avail- 
able and the cost were factors which 
eliminated mechanical speed changers 
as a solution to the variable-speed prob- 
lem; and about the only feasible vari- 
able-speed a-c motor with satisfactory 
torque characteristics was the universal 
type. Therefore the JAN _ universal 
motor, equipped with a variable cen- 
trifugal governor, is used to drive the 
mechanism. The governor is adjusted 
by the speed-control knob on the rear 
control panel to provide a smooth 
variation of film-transport speed from 
12 to 32 frames/sec. The speeds of 12, 
16, 24 and 32 frames/sec are marked on 
the control panel. A switch coupled to 
the control prevents the animation or 
single-frame feature from being used at 
film-advance speeds greater than 24 
frames/sec. A quiet, efficient mechanism 
is obtained by coupling the motor to the 
camshaft with a cogged timing belt, the 
use of nylon gears at strategic points and 
the use of silent chain drives where pos- 
sible. 

The film-moving mechanism consists 
of two film sprockets and a three-tooth 
shuttle. Film is held in engagement with 
the sprocket teeth by guards which 
pivot open for threading. The film sprock- 
ets are driven by nylon worm wheels 


which engage the nylon worm coupled 
to the camshaft by the animation clutch. 
The upper worm wheel engages a brass 
gear which transmits a positive drive to 
the reel-arm belts by means of a silent 
chain drive. Spring belts are used on 
both the feed and take-up since it was 
found that they are also good shock 
absorbers, a desirable feature when 
single-frame advance is used. The film 
transport also includes an automatic 
loopsetter. 


Illumination and Film Protection 


Either a 750- or a 1000-w medium 
prefocus base-down projection lamp 
may be used as the light source in the 
projector. Power for the lamp is switched 
by a relay which switches both sides of 
the line for safety when changing lamps. 
Ventilation of the projection lamp and 
optics is provided by a motor-driven 
centrifugal exhaust blower. Protection 
of the film from heat damage while 
maintaining good screen illumination is 
a problem in any projector, but is 
especially difficult in machines of this 
type where the film may be stationary 
in the aperture for a long period of time. 
This projector was no exception in this 
respect and the search for a satisfactory 
solution probably consumed more time 
proportionately than any other phase of 
the design. Various types and combina- 
tions of devices for reducing the aperture 
temperature were tried, including an 
infrared transmitting reflector. Screen 
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Fig. 3. Shuttle movement for motion-picture or single- 


frame function of the projector. 


illumination was maintained with this 
reflector, but the decrease in aperture 
temperature was not enough to justify 
the extra cost. The final solution con- 
sists of infrared reflecting and _heat- 
absorbing elements in the fire shutter, 
continuous operation of the shutter and 
an auxiliary blower directing a stream of 
air against the film in the aperture. 


Animation Function Mechanism 


One of the more useful and interesting 
features of the projector is the single- 
frame or animation function which is 
made possible by a special clutching 
mechanism and the new intermittent or 
shuttle mechanism shown in Fig. 3. 
It is referred to as a “No Skip Paral- 
lelogram Movement,” which in effect 
means that every downward pull of the 
shuttle is a working stroke. The shuttle 
itself is a precision casting made of 
Stellite because of its great wearing 
properties, and has three teeth to permit 
transporting film having two adjacent 
damaged perforations. The shuttle link 
(1) is hooked over the end of two 
aluminum shuttle arms (2). The other 
ends of the arms are suspended by two 
steel ball pivots within nylon sockets 
(3) which are in turn fastened to a sup- 
porting plate which can be moved 
vertically for framing purposes. Two cams 
actuate the arms in the center region to 
impart the desired motion to the shuttle 
link. A circular arc pulldown cam (4) 
operates under tension against the con- 
stant-breadth cam-follower shoes (5) 
on the arms to govern the time and 
distance of the film pulldown. The 
shoes are hardened steel and operate 
against a sintered porous bronze cam 
impregnated with oil. The 50° vertical 
cam pulldown movement is accom- 
plished in 5.8 msec at 24 frames/sec 
film speed. The desired film pulldown 
distance of 0.301 in. is achieved by ad- 
justing the ball pivots which suspend the 
shuttle arms. Lateral motion of the shuttle 
teeth is controlled by the hardened- 
steel lateral cam disc (6) mounted ad- 
jacent to the vertical (pull-down) cam. 
A nylon follower (7) rides against this 


CLUTCM SOLENOID 


RELAY 8 


Fig. 4. Single-frame circuit used in animation function of 


the projector. 


cam and transmits the lateral motion to 
an assembly (8) which controls the 
lateral motion of the shuttle assembly 
without hindering vertical motion. This 
assembly consists of phenolic arms on 
each side of the shuttle assembly which 
ride on hardened-steel needles attached 
to the shuttle assembly. 

Although the shuttle is a vital part of 
the animation function, the animation 
clutch is the part that really makes it 
possible. Referred to as a clutch, it is 
actually an assembly of mechanisms 
operated by a solenoid which stops the 
film-moving mechanism at a definite 
point in the cycle and at the same time 
stops the lateral motion of the shuttle to 
prevent engagement with the film, 
leaving a frame positioned in the aper- 
ture. The clutch solenoid pulls a pawl 
into place, engaging and holding a 
trigger attached to the nylon worm gear. 
The pressure against the trigger pulls 
the yoke on the worm-gear assembly out 
of its mating part on the camshaft, 
disengaging the worm (and therefore the 
sprockets) from the camshaft, which 
continues to turn, and at the same time a 
linkage driven by the yoke stops the in- 
and-out movement of the shuttle. The 
camshaft and the worm gear are always 
coupled together with the same phase 
relation when the clutch is engaged and 
make one revolution per frame. Since 
the pawl always stops the film-advance 
mechanism in the same place, the timing 
can be adjusted so that a frame is left 
properly positioned in the aperture. 
As mentioned previously, the clutch 
solenoid is energized when the stop-run 
switch is moved to “stop.” De-energizing 
the solenoid momentarily releases the 
trigger, engaging the clutch, which then 
stays engaged until one frame has been 
advanced and the pawl again catches the 
trigger. At 24 frames/sec, the fastest 
film speed for which single-frame ad- 
vance is permitted, the solenoid can be 
de-energized no more than 50 msec if 
the next frame of film is to be positioned 
reliably. This is a rather short length of 
time and single-frame advance is dif- 
ficult to obtain by manually operating a 


switch in the solenoid circuit. For this 
reason the circuit shown in Fig. 4 was 
devised to switch the clutch solenoid off 
and on with the desired timing no matter 
how the single-frame switch is operated. 

The circuit consists of a conventional 
a-c relay A, and a delayed pull-in and 
drop-out d-c relay B. The clutch solenoid 
is energized initially through contacts 
Al, stopping the film advance. Closing 
the pushbutton single-frame switch S1 
causes relay A to be energized. This de- 
energizes the clutch by opening Al, 
applies 28 v d-c to relay B through A2 
and “locks up” relay A through A3 and 
B2. After 40 to 50 msec, relay B pulls in, 
closing the clutch solenoid circuit again 
through B1 to complete the advance of 
a single frame, and the “lock-up” of 
relay A is removed. If S1 is still closed at 
the end of this time nothing else happens 
until it is released, which then lets relay 
A drop out. This completes the clutch 
solenoid circuit through Al again 
(though the circuit is still complete 
through B1 because of the delayed drop 
out of B) and removes the voltage from 
relay B which drops out about 40 msec 
later, completing the cycle. The stop- 
run switch and animation clutch are also 
used in lieu of a hand advance knob for 
checking threading. 

The framing system used is referred 
to as fixed-axis framing because the 
motion is restricted to movement of the 
film stopping point while the aperture 
remains stationary. An eccentric cam on 
the framing motor engages a slot in the 
movable plate which supports the pivots 
of the shuttle, moving it vertically to 
accomplish the framing. The framer will 
change the vertical position of the shuttle 
teeth by 0.050 in. in the course of a 
framing cycle which takes 15 sec. The 
motor will drive in either direction and 
the framing cycle repeats if the motor is 
kept energized. 

Finally, a three-bladed shutter is 
used, providing three light interruptions 
per frame to reduce flicker at the slow 
film-advance speeds. Also, the aperture 
plate is constructed to include the pres- 
sure plate as a unit assembly. Sapphire 
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Fig. 5. Dove prism ray diagram. 


inserts are attached to both the fixed side 
rail and the side tension rails to provide a 
long-wearing edge. 


Rotation of Projected Image 


A dove prism was selected as the best 
method for rotating the projected image. 
The light ray diagram for the prism 
is shown in Fig. 5. It turned out to be a 
rather large piece of glass, however, and 
a husky carriage had to be created to 
hold it, as may be seen by referring to 
Fig. 2 again. The prism is rigidly mounted 
in a sleeve which has a 32-pitch gear 
on a portion of its length. A tapered 
adapter is fastened to the back of the 
sleeve and the threaded end of it accepts 
the 1-in., £/1.4 projection lens which is 
supplied with the projector as shown in 
Fig. 6. It will also accept a %-in. lens 
when such is available. The lens being 
used is located the necessary distance 
from the focal plane by engaging a spring- 
loaded cylinder in the lens carriage with 
the proper groove in the prism sleeve or 
mount. The cylinder and groove also 
keep the lens in focus when the assembly 
is rotated in order to erect the image. 
The gear teeth on the prism mount en- 


gage an idler gear which is driven by the 
image-erecting or image-rotating motor. 
This particular motor has a slip clutch 
in its gear train to protect the gears if 
the prism is turned manually. The pro- 
iection lens-and-prism assembly can be 
rotated in either direction and a com- 
plete revolution of the image requires 
about 15 sec. 

The carriage for the lens-and-prism 
assembly, including the image-rotating 
motor, slides on two 2-in. rods along 
needle bearings, providing a rigid but 
low-friction support for focusing. The 
focusing motor is attached to the front 
mechanism plate of the projector and an 
eccentric on its shaft engages a plate on 
the lens carriage, driving it back and 
forth. The motor can be reversed, but 
the focusing cycle will repeat if the motor 
is kept energized. The distance that the 
lens carriage must move to cover the 
range of focus depends on the lens used, 
but a maximum travel of 0.100 in. is 
provided and a maximum focusing cycle 
requires 15 sec. 


Summary of Features 


In conclusion, the objective has been 
to design a rugged, versatile 16mm mo- 
tion-picture projector for projecting and 
examining any 16mm film. Extensive use 
of nylon and oil-impregnated bronze 
bearings makes it unnecessary for the 
operator to lubricate the machine. A 
minimum screen illumination of 275 lm 
is provided using a 1000-w lamp and a 
2-in., f/1.6 lens. Film-advance speeds, 
forward or reverse, from 12 to 32 frames/ 
sec are available. Single frames may be 
projected and the film advanced one 
frame at a time. The projected image 
may be rotated 360°. Image-erecting, 
focusing and framing are power-driven 


Fig. 6. Lens prism unit for rotating image 
in the projector. 


functions and may be controlled re- 
motely. The single-frame function or 
animation and the projector drive motor 


may also be remotely controlled. 
Discussion 

Anon: In case this projector should be used 
for entertainment films, is there an anamorphic 
lens available for use? 

Mr. Nupnau: Such a lens is available but we 
have not provided any means of attaching it. 
This can easily be done by means of an adapter. 

Anon: What does Bell & Howell plan to do in 
the future to mount a soundhead on this pro- 
jector? 

Mr. Nupnau: Well, up to the present time 
we have not considered doing that. But, from 
what I see, it would be possible with certain 
design modifications. This machine is strictly a 
silent projector at the present time 

Robert M. Betty (Lockheed Missiles): I notice 
that the image seems to go in and out of focus 
between the top portion and the bottom. Is 
this the result of maladjustment of the machine? 
Apparently the image tends to go in and out of 
focus between single-frame projection and the 
motion-picture operation. Is this a characteristic? 

Mr. Nupnau: Yes it is. There is a tremendous 
amount of heat concentrated on the aperture 
and we have given this problem much consider- 
ation. The 1-in. focal length lens has a rack out 
of only 0.013 in., consequently the slightest 
bulge in the film may indicate an out-of-focus 
condition on the screen. However, when stills 
are focused, the succeeding frames will also be 
sharp almost immediately after the frame has 
been heated. When the motion picture is resumed 
it is necessary to refocus again. 
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motion-picture standards 


Proposed SMPTE Recommended 
Practice 


A Proposed SMPTE Recommended 
Practice, Patch Splices in 2-in. Video 
Magnetic Tape, is published here for a 
three-month period of trial and criticism. 
All comments should be sent to J. 
Howard Schumacher, Staff Engineer, 
prior to January 15, 1960. If no ad- 
verse comments are received, the pro- 
posal will then be submitted to the 
Society’s Board of Governors for ap- 
proval as an SMPTE Recommended 
Practice.—J.H.S 


Reaffirmation of 
American Standards 


American Standards PH22.46- 
1946, reaffirmed 1953, 16mm Positive 
Aperture Dimensions and Image 
Size for Positive Prints Made From 
35mm Negatives; PH22.47-1946, 
reaffirmed 1953, Negative Aperture 
Dimensions and Image Size for 
16mm Duplicate Negatives Made 
From 35mm Positive Prints; and 
PH22.92-1953, Enlargement Ratio 
for 16mm to 35mm Optical Printing, 
were reviewed by the Laboratory 
Practice Committee, Standards 
Committee, PH22, and on Septem- 
ber 14, 1959 were reaffirmed without 
change by the ASA as PH22.46-1940, 
R1959; PH22.47-1946, R1959; and 
PH22.92-1953, R1959. 

Copies of these standards are 
available at thirty-five cents each 
on order from the American Stand- 
ards Association, Incorporated, 70 
East 45 St., New York 17.— 
J. Howard Schumacher, Staff Engineer. 


Video Magnetic Tape Leader 


Proposed American Standard Spe- 
cifications for Video Magnetic Tape 
Leader, PH22.115, has been ap- 
proved by the Video-Tape Record- 
ing and Standards Committees and 
will be published in the November 
1959 Journal for its three-month 
trial period. 

Advance copies of this Proposed 
American Standard may be ob- 
tained by writing the Staff Engineer 
in care of Society Headquarters.— 
J. Howard Schumacher , Staff Engineer. 


Proposed SMPTE Recommended Practice RP5 
Patch Splices in 2-in. Video Magnetic Tape 


Introduction 


This Recommended Practice originated in the Video Tape Recording Committee as 
a Proposed American Standard. At the November 12, 1958, meeting of the Committee 
it was decided that industry needs could best be met in this instance by an SMPTE 
Recommended Practice. The proposal was approved by the Video Tape Recording 
and Standards Committees. 


Recommendations 


1. Scope 
1.1 This Recommended Practice specifies the dimensions and location of patch- 
type splices in magnetic video tape of 2-in. width. The recommendations are 
intended primarily for application in recording and reproducing studio practice. 


2. Location of the Splice 

2.1 The angle of the cut with respect to the guided edge of the tape shall be as given 
in the diagram and table. 

2.2 The cut shall be centered between two recorded video tracks and so located 
as to maintain continuity of video synchronizing pulse timing (Note 1). 

2.3 The separation between the two cut edges after splicing shall not exceed 0.001 
in. at any point along the cut. 

2.4 The longitudinal distance between corresponding points on the recorded trans- 
verse video tracks immediately preceding and following the splice shall not 
depart from the average distance between successive tracks by more than 
+0.0005 in. (Note 1). 

. Splicing Tape 
3.1 The dimensions of the splicing tape shall be as given in the diagram and table. 
. Characteristics of the Splice 

4.1 The splicing tape on a finished splice shall not extend beyond the edges of the 
magnetic video tape. 

4.2 The guided edge of the magnetic tape on either side of a splice shall lie on a 
common straight line when the tape surface is constrained to lie in a plane. 

Note 1: Paragraphs 2.2 and 2.4 apply only to recorded tapes. 


| 
TAPE MOTION 


TRACK AREA 
CIRCLED 


— 


= = 


\ Location 
OF CUT 


Guided edge Magnetic surface facing 
the observer 


4 


Dimenzion Inches NOTE:- 
Drawing not to 
scale 


A Width of splicing tape 0.25 nom 

B Thickness of splicing tape 0.0007 max 

C Width of magnetic tape 2.0 nom 

D Distance between recorded tracks 0.0056 nom 
a Angle of cut 96° 33° & 3’ 
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Education for Tomorrow 


By C. WALTER STONE 


Ed. Note: When the National Defense Education Act of 1958 became 
law, many questions arose, not only questions of interpretation and 
administration, but speculations concermng its long-range effects and 
the implications of the trends in education implicit in the Act’s provi- 
sions. One of the questions of interest to members of the Society was 
(and is): What does Title VII mean to the Society? On May 5, 1959, 
some questions were answered and others asked by Dr. C. Walter Stone, 
New Educational Media Branch, Dept. of Health, Education and 
Welfare, Office of Education, Washington, D.C., at the Society’s 
Convention in Miami Beach where ths paper (in a slightly longer 
version) was presented. At the beginning of his presentation, Dr. 
Stone said, “I believe that American education requires some direct 
and immediate assistance from the membership of SMPTE and from 


similar organizations.” 


The National Defense Education Act is based on the belief, 
that in a democracy the only truly sound defense against an 
alien philosophy is education. The ten basic titles of Public 
Law 864 derive from this belief. The Law provides for im- 
provement of American educational practices and research 
activities by allocating slightly more than a billion dollars for 
student loads and fellowships. It also provides for strengthening 
instruction in foreign language, mathematics, science and 
technical skills relative to defense; the encouragement of 
research; strengthening of guidance and counseling; and for 
better statistical reporting from the states on education. 

Approximately three-fourths of NDEA funds will be 
distributed through State educational agencies which offer 
some proportion of matching funds. With the aid of prominent 
educational and lay leaders, and help received from special- 
ists working in a broad variety of fields pertaining to educa- 
tion and communication, the balance of funds authorized by 
the Act will be used to support directly those information, 
research and training activities most likely to strengthen our 
schools and college programs. 

Title VII of the National Defense Education Act calls 
specifically for research and experimentation in television, 
radio, motion pictures, filmstrips, and related media. The 
Title has three parts. Part A authorizes a program of grants 
for research and experimentation in the utilization or adap- 
tation of new media for educational purposes; the training of 
teachers for improved use of media; and presentation of 
academic subject matter. Part B of Title VII has been de- 
veloped as a contract program where the initiative will be 
taken by the Office of Education for the support of surveys 
and studies on the need for increased or improved use of the 
media, publication of catalogs, guides, handbooks and man- 
uals, and support of workshops, demonstrations, and such 
technical assistance as may be necessary to help improve field 
use of various audiovisual devices. Part C of Title VII es- 
tablishes a National Advisory Committee of 14 members whose 
responsibility is to approve the various grants and contracts 
which are to be awarded. 


Early Projects 


To date, more than 350 proposals for research and exper- 
imentation have been forwarded to the Advisory Committee 
of the Office of Education. A great many suggestions have also 
been received for awarding contracts to carry out dissemina- 
tion activities. Fifteen research awards have been announced 
publicly, twenty are in process, and six dissemination contracts 
have been approved. Thus far, of the 18 million authorized for 
the four-year period about $44 million has been budgeted 
for the support of Title VII through 1960. 


The majority of research grant applications have been 
made, as might be expected, by colleges and universities. 
Project proposals represent all levels of education. However, 
a little less than half the proposals are concerned directly with 
the improvement of college and university instruction. It is 
interesting to note that the educational use of television is the 
most frequent subject of research proposals. Also, the teaching 
of modern foreign languages and of various sciences are areas 
of great interest to educational research workers. 

It should be noted that the Title VII program is neither 
limited to activity in any specific subject fields nor to par- 
ticular media, provided that emphasis is placed upon elec- 
tronic or audio-visual aids to learning. But the temper of our 
times is such that quite aside from the requirements of other 
Titles of the Defense Act, the obvious needs for improvement 
of instruction in language, science and mathematics subjects 
are reflected in many Title VII requests. 

What are some of the more specific implications for engi- 
neers and other technical personnel to be drawn from examina- 
tion of research proposals submitted under Title VII? There 
are few categories of proposals which seem to offer significant 
clues to the future. 

One of these categories calls for the use of films, television 
film recordings or video tapes for the observation of student or 
teacher performance and for self-instruction. Costs of equip- 
ment necessary to carry out educational experiments in this 
area are obviously high and the equipment today is generally 
cumbersome, difficult to maintain, and too frequently unreli- 
able. Low-cost devices, promised for the near future, have (to 
date) been reported as having thus far insufficient quality for 
large-scale utilization in our schools and colleges. 

A second type of proposal is aimed at improving language 
instruction and largely depends upon newer approaches to the 
learning of foreign tongues, approaches which begin with 
hearing and speaking and then somewhat latterly move (as all 
of us did in the learning of English) eventually to reading and 
writing. 

The language laboratory approach is here to stay in one 
form or another both for schools and in the home. But perhaps 
even more important is the need that the new approaches to 
language learning have for what might be called audio- 
visual homework, i.e., the use of discs, tapes and other materials 
designed to provide sufficient practice and improvement in ~ 
the use of language skills on an individual basis. This concept 
of audio-visual homework is not limited to the learning of 
foreign languages. It will, in my opinion, represent a major 
field of development in education for tomorrow. 


Teaching Machines 


Another sort of proposal is concerned with the automation 
of instruction through use of teaching machines. Teaching 
machines are here defined as those devices which employ a 
combined use of magnetic tape, electronic controls, printed 
materials on paper tape, transparencies, film, and other 
materials which enable the individual to study, practice and 
test himself in a variety of subject fields. The automation 
instruction is another major challenge for technically minded 
specialists. 

Next is the matter of intercommunication—many proposals 
now being received incorporate various systems already de- 
veloped (or to be developed) requiring auditory and/or visual 
talk-back systems from one room to another, from laboratories 
to classrooms, from building to building, from school to home. 
Many systems which have been developed to accomplish 
these tasks are prohibitively expensive for public education 
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and/or seriously inefficient. Some such systems are needed 
urgently in teacher education and in a variety of other fields 
in both higher and secondary instruction where efforts are 
being made to interconnect various learning situations and 
environment for purposes of observation, large group instruc- 
tion, special demonstrations, or convenience. 

A brochure, ‘Images of the Future,” by J. Lloyd Trump 
discusses this area. The brochure, issued by the Ford Founda- 
tion, presents a view of secondary education as it may very 
well look in the future. Fundamentally, the approach con- 
ceives of instruction in our high schools as representing a new 
balance among instructional activities addressed to large 
groups, small group discussion, and individual study. 

According to this brochure, about 40% of direct instruction 
might take place in large groups. Small group discussion 
would account for perhaps 20% of the curriculum, and about 
40% of the actual work would represent individual study in 
libraries, laboratories, workshops, project and materials 
centers, museums, inside or outside of the school plant. 

Some plan of the sort envisioned in ‘“‘Images of the Future” 
is definitely “in the cards,” and as school buildings and 
facilities are designed, new emphasis must be given to the 
role of the new educational media. 


Summary 

If research interests identified in proposals received in the 
Office of Education are at all indicative, we are now looking 
toward an era in which we must see some major improvements 
in existing tools and the development of many new devices. 
The key words in education are: individualization, automation, 
intercommunication. 

To the engineer or specialist in technical design this should 
mean encouragement in more extensive and intensive con- 
tinuing experiments in miniaturization to develop more 
compact and portable devices. The cartridge-load tape re- 
corder is here. The author has not yet seen the school version 
of a cartridge-load motion-picture projector, but it seems likely 
that such a device has already been developed or, at least, is 
“around the corner.”? Low-cost TV and film chain installa- 
tions for simplified classroom distribution of films and related 
media in local school systems is also an imminent possibility. 

The concept of audio-visual homework reinforces the need 
for low-cost miniature portable learning devices which can 
be used at home as well as in the classroom. The promises of 
video tape are only just being realized in education. New 
models, graphics, and other aids intended to furnish home 
laboratory aids to supplement televised correspondence 
instruction, and new packages or kits of materials including 
several different media, such as print, slides, or filmstrips and 
disc recordings, are in the forefront of current experimenta- 
tion. 

It is fairly obvious that our educational methods, tech- 
niques, and tools must be changed radically and rapidly if we 


are to keep pace with needs for new learning. Today we are 
far behind, indeed. No self-respecting business or industry 
would tolerate for a moment some of the more antique pro- 
grams we find in public education. The costs would be far too 
high—the results too inadequate. 


Cultural and economic lag is evident in education, as in 
other fields. Many will point out that the basic research, de- 
velopment and market requirements of motion-picture pro- 
jectors, television and other audio-visual devices for educa- 
tion and communication are such that it is not really possible 
to ask that technological improvement come about on any- 
thing like the time schedule that seems to be demanded. 

This is not the view of the author. It is hard to believe 
that anyone reading about project Mercury and other ventures 
into space on which man will embark in a matter of months, 
anyone who considers the present destructive powers now in 
hand and represented by the H bomb, or anyone who looks 
at tomorrow in the light of the best evidence he can obtain 
regarding probable changes in the way we shall live and the 
things we do could be so foolish as to advocate delay in providing 
at such comparatively negligible costs the educational tools 
we need to meet the challenges of tomorrow. 

A key word is partnership and, in the author’s opinion, 
partnership is the chief motivating spirit and the opportunity 
represented in the National Defense Education Act. 

Partnership calls for intensive study of educational media 
problems in cooperation with local school, college and uni- 
versity personnel. It calls for direct financial support whenever, 
this is possible. Finally, it calls for improvement of existing 
educational tools and the development of new ones aimed at 
meeting the challenges of education for tomorrow. 

There is nothing sacred about the school buildings we 
have had in the past. There is nothing sacred about the length 


or structuring of the school day. There is nothing inherently 
valuable or necessary in present content or in our methods of 
instruction. As times change, so must our education. Increas- 
ingly, education is dependent for its effect upon the media of 
communication. This fact underlies many of the provisions of 
Title VII of the National Defense Education Act and it rep- 
resents the primary challenge here presented. 


Postcript to the SMPTE 


How can we get the equipment we need? How can we 
achieve some major improvement in existing models? Would 
there be value in some meetings, conducting some studies, 
and/or in some other similar activities intended to produce 
new ideas and develop plans for the improvement of existing 
equipment used for educational purposes and for develop- 
ment of new devices which take into account current trends in 
education? 

Our Advisory Committee would be most interested indeed 
to have from such an organization as this a few concrete sug- 
gestions. 
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news and reports 
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Congressional Record 


[dn the closing days of the last session of Congress, 
the Senate unanimously passed a resolution en- 
dorsing the Fifth International Congress on 
High-Speed Photography to be held October 
17-21, 1960, with headquarters at the Sheraton- 
Park Hotel, Washington, D.C. Senator Mag- 
nuson stressed the wide uses of high-speed 
photography (his entire speech follows). The 
Resolution calling for active participation in the 
Fifth International High-Speed Congress by all 
interested agencies of the Federal Government 
was then passed by the Senate. | 


Friday, August 28, 1959 
HIGH-SPEED PHOTOGRAPHY 


Mr. MAGNUSON. Mr. President, the 
forthcoming Fifth International Con- 
gress on High-Speed Photography will be 
held at Washington, D.C., in October 
1960. The congress is sponsored by the 
Society of Motion Picture and Television 
Engineers. 

This congress has been preceded by 
similar meetings in Washington in 1952, 
Paris in 1954, London in 1956, and 
Cologne in 1958. Previous congresses 
abroad have been endorsed and assisted 
by the government of the country in which 
they were held. Therefore it is fitting that 
we do all we can to encourage this valuable 
scientific congress. By means of a joint reso- 
lution, we can welcome our international 
visitors and support our Society of Motion 
Picture and Television Engineers. 

I ask unanimous consent that a joint 
resolution and statement be printed in the 
Recorp, to explain the purpose of this 
congress and the importance of high-speed 
photography in this age of automation and 
space travel. 

There being no objection, the resolution 
and statement were ordered to be printed 
in the Recorp, as follows: 


Proposep Jomwt Reso_ution To Enporse 
THE Firtu INTERNATIONAL CONGRESS ON 
Hicu-Speep Puorocrarpny To Be 
in Wasuincton, D.C., Ocroser 1960, 
UNDER THE SPONSORSHIP OF THE SOCIFTY 
or Morton Picture anp TELEVISION 
ENGINEERS 


Resolved by the Senate and House of Repre- 
sentatives of the United States of America in 
Congress assembled, 


Importance of High-Speed Photography 


Section 1. Photographic techniques 


which can magnify the time scale of scien- 
tific phenomena are extremely important 
to the research and engineering activities 
of every nation. 


Senate 


History of the International Congress on 
High-Speed Photography 


Sec. 2. The First International Congress 
on High-Speed Photography was held in 
Washington, D.C., in 1952. It was organ- 
ized and conducted under the sponsorship 
of the Society of Motion Picture and Tele- 
vision Engineers. Subsequent meetings were 
held at 2-year intervals in Paris, France; 
London, England; and Cologne, Germany. 
In each instance these meetings have re- 
ceived the recognition and the support of 
the governments of the respective host 
countries. With each meeting, the Inter- 
national Congress on High-Speed Photog- 
raphy has grown in stature and in prestige. 

The Society of Motion Picture and Tele- 
vision Engineers is once again sponsoring 
the International Congress on High-Speed 
Photography in Washington, D.C. This 
fifth congress will be held in October 1960. 
The Society of Motion Picture and Tele- 
vision Engineers is fully appreciative of the 
importance of assuring that this inter- 
national scientific meeting is conducted in a 
manner which will bring credit and en- 
hanced prestige to the United States of 
America as the host Nation. 


Purpose of This Resolution 


Sec. 3. The Congress, sincere in the belief 
that: 

(1) The democratic environment of the 
free world is the best environment for 
achievement in science; 

(2) Scientists and engineers have special 
advantages and opportunities to assist in 
achieving international understanding since 
the laws and concepts of science cross all 
national and ideological boundaries; and 
being interested in: (1) promoting interna- 
tional understanding and good will; (2) en- 
hancing the excellence of American science, 
both basic and applied ; (3) furthering inter- 
national cooperation in science and technol- 
ogy by creating the necessary climate for 
effective interchange of ideas; does hereby 
endorse the Fifth International Congress on 
High-Speed Photography to be held in 
Washington, D.C., in October 1960 under 
the sponsorship of thé Society of Motion 
Picture and Television Engineers, and urges 
that all interested agencies of the Federal 
Government actively participate to the 
fullest extent possible. 


Peacetime Uses of High-Speed 
Photography 

High-speed photography covers a wide 
field of methods of either stopping action or 


slowing it down to where it may be carefully 
studied, measured, or chronologically ana- 
lyzed. Basically, there are five types of 
high-speed cameras—motion picture, short 
duration exposure control, smear or streak, 
image dissection, and framing-sequence 
cameras. I will not endeavor to describe 
these, but will say that, with the correct 
selection of camera type and its precise 
usage, these high-speed photographic sys- 
tems will give the scientist and engineer a 
tool that is extremely valuable in nearly all 
phases of our present-day living. 

The automobile we drive, the telephone 
we use, the tin can that holds our foodstuffs 
and even the girdle worn by women, reflect 
the industrial use of high-speed photog- 
raphy. This use ranges from the very exact- 
ing study of the combustion of gasoline in 
the motor, the perfection of mass production 
machinery and resulting automation, to the 
skillful advertising of the three-way stretch. 
The automatic dial telephone required high- 
speed photographic instrumentation for 
that study which resulted in the telephone’s 
present-day accuracy. As is so often the case 
in satisfying the needs of a specific study, 
a camera was designed that eventually 
became of worldwide importance. This is 
the story behind Bell Labs design of the 
Fastax camera some 23 years ago. Almost 
all of the high-velocity mechanical action in 
precision equipment today has utilized, in 
some way, high-speed photographic tech- 
niques. 

Medical uses are not as prevalent, but 
scientists use high-speed photography in the 
study of the heart, larynx, eardrum, muscu- 
lar reaction, and body functions. High- 
speed microphotography is used in the Na- 
tional Institutes of Health for cancer studies, 
and we know of cases wherein ultra-high- 
speed equipment is required to formulate 
the techniques essential for the study of 
human reactions to explosive phenomena. 

The field of aviation has grown up with 
high-speed photographic techniques. Our 
antiquated propellers were perfected as a re- 
sult of studies made possible by this research 
tool. Jet engines have been studies for 
motor burning characteristics, tempera- 
tures, and other parameters. All aircraft de- 
signers utilize nearly all of the types of 
systems in their studies of vibrations, air 
flow, motors, flight characteristics, and 
other mechanical, electrical, or aerody- 
namic features. 

Simple high-speed photography has even 
entered the field of sports. Our photo-finish 
cameras study of golf swings to determine 
that the highest velocity of the club head 
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Bell & Howell announces 


The new “JNM” 
continuous 16mm Film Printer & 


advanced planning with modern design 

With the new “JM” Printer you’ll be “‘future-proofed”’ by Bell & Howell’s long-range 
planning for the growing film laboratory. Costly obsolescence need not overtake YOU! 
New progressive developments have already been provided for in the sweeping new 
advanced design and engineering of this revolutionary printer. 
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@ The 100% ball-bearing film transport system 
will extend the quality printing life of any film. 
With the “‘velvet treatment”’ of this transport, 
film literally flows through the entire printer on 
ball bearings. 

@ Amazingly improved picture steadiness! 

® Much higher image resolution. 

® New built-in Edge Light feature allows key 
footage numbers to be printed in absolute syn- 
chronism right at the aperture! 

@® New Aperture Printing Sprocket design with 
smooth ball-bearing action. 

® New feather-weight Back Shutter of magnesium. 

@ New ball-bearing Rotating Shoulder opposite 
main drive sprocket. The “JM” now evenly 
supports BOTH edges of the film at the aperture 
during printing. 

® New built-in Air Jet behind the aperture for 
increased steadiness. 

@ New improved design of Feed and Takeup 
Flanges —2000 foot capacity. 

® Highest quality precision prints from the “JM” 
printer will help you maintain customer satis- 
— and insure your profits on every printing 
job. 

® Compact electrical distribution panel under shelf 
of new Triplex base. Seven cable receptacles 
and all circuitry provided in unit panel for AC 
and DC input, power for drive motor, AC for 
sound head, current for 3 torque takeup motors 
and two interlocked AC and DC quick re-set 
circuit breakers to protect the entire electrical 
system. Two additional cable receptacles afford 
connections to an accessory tape reader (when 
os with automatic shutter control) and 
also for loop-tree printing equipment. An on-off 
switch with a separate rheostaf is provided for 
variable control of the key ffootage printing 
lamp. An adjustable contro¥for dial light in- 
tensity and a 2-position swgch for MANUAL- 
AUTOMATIC printer opgfation complete the 
panel arrangement. All gwitches, connectors, 
and circuit breakers have Jeen selected for 200% 
to 400% excess capacityf/to assure trouble free 
performance. 


New 


A 
fog f 
No 


justments required 
throughout life of film 


transport assembly! 


Tight Winds may 
be 
take-up flanges. Quick 
interchange feature. When 
positive exceeds 1600 feet 
tight winds are. 
recommended. 


The ‘‘JM'"’ brings progressive improvements 
to the film laboratory 


Bell & Howell Coutinucus Gilm Printer 


a 


Tension Rollers. 
Truly modern 
conceptand 


pe 
a 
| 
| 
MW New ball- A 
Gate. When used im 
a conjunction with 
assures better printing 
‘ 
@ 
\ 
\ A, 
| Ball-bearing rotating 
of film opposite drive 
Sprocket to transport ~ 
film in flat, even plane” 
START 
light, 
oor coumte® cane } -uséd) turns 
shuts 


START 


RUN 


©) 


ups. STOP 
Hown entire 


_Jucite indirect- . 


lighted Shutter. 

_ control Dial for, quick, 
accurate darkroom read- 
ing. Illuminator separately 
j for operator 
convenience and 

comfort. 


Work Table 

swings to 

ovide shaped 

work area for 
more efficiency 
during printing. 


tontro!. Consists of 
electro-selector and 
tape reader. Se- 
lector replaces man- 
val shutter index dial 


Reader sets on work taba 
automatic printing 


increases productivity in 
Easy to install. 


6170 PROGRAM 
PERFORATOR 


6190 
SOUNDHEAD 
ASSEMBLY 


Provides for printing com- 
posite picture and sound 
positive from separate pic- 
ture and sound negatives 
im one pass. Available as 
factory installed accessory 
on new 16mm Printers or in 
kit form for field installa- 
tion on existing printers. 
No special tools required. 

Price $2,875.00 


Streamlined companion 
for the Automatic Shutter 
Control. Operates like an 
adding machine. Pro- 
grams shutter 
changes faster than 
you can write. 
“Memorizes” entire 
program in advance 
of production, mini- 
mizes possibility of 
operator error, and 
substantially in- 
creases film printing 
output. 
Price $2,200.00 


Other Accessories 


A Fader attachment and a Loop-tree Control 


Kit for continuous loop printing are also 


available. 


Information and prices on request. 


All prices shown are F.O.B. Chicago, Illinois 


and 


are subject to applicable local taxes. 


FORM NO 7140 
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4 Awkwatd belts and 
selection of 60 or 120 AUTOMATIC / 
~~ 
; 
| 
pplies low | 
motors to stor 
drive motor “leg 
equipment 
$ 


Bell & Howell Planned selective modernization 


For those laboratories interested in delivering higher quality prints through a 


planned program of modernization, the following choices are available. 


Retain only lamphouse, shutter 
assembly, pedestal base, and 
present supply flanges. 


4 Retain only lamphouse, shutter 
Pe assembly and pedestal base. 


Retain only present lamphouse 


and shutter assembly. 


NEW ITEMS 


- 


GROUP 
A 
includes 


GROUP 
B 
includes 


Replace only film transport (but- 
terfly) on JC Models having 
torque take-ups. 


Replace only film transport (but- 
terfly) on older printers having 
friction (belt driven) take-ups. 


Replace only present supply and 
take-up flanges with new 2000’ 
capacity torque take-ups. 


GROUP 


D 
includes 


GROUP 
E 
includes 


GROUP 
F 
includes 


improved film transport having rotating 
shoulder support, new jaw, weights, 
rollers, edge light printing, direct drive 
motor. 


xX 


x 


xX 


Film transport as above except for 
motor. Uses present belt drive. 


Triplex bose with built-in push buttons 
and electrical distribution panel. 


2000 ft. torque take-up flanges or 
optional tight-wind. 


2000 ft. supply flanges. 


xX 
x 


xX 
x 


xX 


All units can be integrated in the new Bell & Howell Related Printer Accessory Program. 
Whether you choose maximum modernization (Gfoup A) or merely wish to increase film capacity 
(Group F) we stand ready to offer you the benefit of 50 years of leadership in the production of 
motion picture equipment. 


Bell & 


vd 


Howell 


We 
- 
— 4 
GROUP 
Cc 
includes 
fessional Equip ment 


has been reached at the time of impact, the 
curving of a baseball, and human or animal 
running styles have all been studied through 
this technique. 

High-speed photography has not only 
been a tool for fault finding in mechanical 
motion, but has been a most valuable tool 
in the field of research in explosive phenom- 
ena, dynamic characteristics of machine 
and nature, the chemistry of condensation 
and vaporization in volatile liquids, and 
the study of outer space. It seems, since we 
are continuously finding new fields in which 
proven techniques have become applicable, 
that every field of science and engineering 
now has something to gain through the cor- 
rect usage of high-speed photography. 


Tuesday, September 1, 1959 


PARTICIPATION BY FEDERAL AGEN- 
CIES IN FIFTH INTERNATIONAL 
CONGRESS ON HIGH-SPEED 

PHOTOGRAPHY 


Mr. MAGNUSON submitted the follow- 
ing concurrent resolution (S. Con. Res. 75); 
which was referred to the Committee on 
Interstate and Foreign Commerce: 

Whereas photographic techniques which 
can magnify the time scale of scientific 
phenomena are extremely important to the 
research and engineering activities of every 
nation; and 

Whereas the First International Congress 
on High-Speed Photography was held in 
Washington, District of Columbia, in 1952, 
having been organized and conducted 
under the sponsorship of the Society of 


Motion Picture and Television Engineers; 
and 

Whereas subsequent meetings were held 
at two-year intervals in Paris, France; 
London, England; and Cologne, Germany; 
and in each instance these meetings have 
received the recognition and the support 
of the governments of the respective host 
countries; and 

Whereas, with each meeting, the Inter- 
national Congress on High-Speed Pho- 
tography has grown in stature and in pres- 
tige; and 

Whereas the Society of Motion Picture 
and Television Engineers is once again 
sponsoring the International Congress on 
High-Speed Photography in Washington, 
District of Columbia (this fifth congress will 
be held in October 1960); and 

Whereas the Congress is fully appre- 
ciative of the importance of assuring that 
this international scientific meeting is con- 
ducted in a manner which will bring credit 
and enhanced prestige to the United States 
of America as the host nation; and 

Whereas it is the belief of the Congress 
that— 

(1) the democratic environment of the 
free world is the best environment for 
achievement in science; and 

(2) scientists and engineers have special 
advantages and opportunities to assist in 
achieving international understanding since 
the laws and concepts of science cross all 
national and ideological boundaries; and 

Whereas the Congress is interested in (1) 
promoting international understanding and 
good will; (2) enhancing the excellency of 


American science, both basic and applied; 
and (3) furthering international coopera- 
tion in science and technology by creating 
the necessary climate for effective inter- 
change of ideas: Now, therefore, be it 

Resolved by the Senate (the House of Repre- 
sentatives concurring), That it is the sense of 
the Congress that all interested agencies of 
the Federal Government should participate 
actively to the greatest practicable extent 
in the Fifth International Congress on 
High-Speed Photography to be held in 
Washington, District of Columbia, in 
October 1960 under the sponsorship of the 
Society of Motion Picture and Television 
Engineers. 


[Chairman of the Fifth International Congress 
is Max Beard, U.S. Naval Ordnance Labo- 
ratory, Silver Spring, Md. Names of other 
officials of the Congress and of delegates from 
eleven foreign countries appeared in the September 
Journal, p. 638. For those who pian to fresent 
papers, Author Forms are available from head- 
quarters and from officials of the Congress. 
Participation by instrumentation and high- 
speed photography specialists from all parts of 
the world and a comprehensive display of instru- 
mentation equipment will make this Congress 
a worthy successor of those previously held in 
France, England and Germany. Commenting 
on the Senate Resolution, President Norwood L. 
Simmons has said: “‘The SMPTE expects, 
with the full cooperation of government and 
industry, to organize and conduct this Congress 
in a manner which will bring credit and enhanced 
prestige to the United States.” | 


FILMLINE ANNOUNCES 


WORLD'S-FASTEST COMMERCIAL PROCESSOR 


FOR REVERSAL & NEGATIVE/POSITIVE 16MM FILM 


Develops Reversal film at 125 fpm Develops Negative film at 55 fpm 


Whinover ally results are demanded in 


the fastest processing time . 
illumination is inadequate for quality 
density ... this newest, fastest combi 
processor... 


processing problems. 


For in-plant, high-speed photography .. . fo 
television stations, racetracks, and motion- 


. or wherever 
image 
ination 
16MM Reversal and Negative/Positive film 1000% 
the Filmline Model RT-S will 
consistently provide the solutions to these 


icture film labs . 
is the ideal machine ... 


Emulsions. 
tion the Model RT- 


of only $6,450.00, 


New impingement-type fi 
D 


ryer 
Temperature control 
Rinse tank with sprovber afte 
each chemical tank 
Eight film squeegees 


Overflows and bottom 
Tachometer 
Solution and 
rmometers 

Oil-less, rotary air 
with pressuré gauge 
Recirculation. pumps 
spraybars) 

Stainless steel, type 

Daylight operation 
1,200 Film Magazine 
Variable Speeds/Development 


Times 


.. the Filmline Model RT-S 
providing quality 
results at speeds to 125 ft./minute. . 
permitting increases of the ASA 

on DuPont or Eastman Reversal 


. and 
index 


Fully equipped, read y for immediate opera- 
offers you high cost FIUMLINE CORPORATION, DEPT. SO-59, MILFORD, CONN, 
r film ary features for the low price 
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Education, Industry News 


Standards and Measurement of Mag- 
netism was the subject of the initial lecture 
in a series of eight lectures on Magnetic 
Recording scheduled as part of the educa- 
tional program of the SMPTE East Coast 
Committee for Education of Sound Tech- 
nicians. The first lecture was given October 
8 by John Frayne, Chairman of the Educa- 
tion Committee, who recently retired as 
Director of Research and Engineering for 
Westrex Corp. Subsequent lectures will be 
given by other recognized authorities in 
the field including L. W. Ferber, Senior 
Engineer, RCA Astro-Electronics Div.; 
Cc. J. LeBel, President, Audio Devices, 
Inc.; W. Earl Stewart, Chief Engineer, 
Standard Register Co.; Frank Comerci, 
Navy Material Laboratory; and Edward 
Schmidt, Vice-President, Reeves Sound- 
craft, Inc. 


More than 100 films were shown at the 
International Film Festival held in Oxford, 
England, Sept 23-Oct. 2, under the 
auspices of the Scientific Film Assn., 3 
Belgrave Square, S.W. 1, London. Subject 
matter of the films ranged over a wide 
area including cause and treatment of 
varicose veins, Einstein’s Theory of Rel- 
ativity, and psychological problems as 
shown by dreams. Representatives of 
documentary and scientific film organiza- 
tions from more than 25 countries included 
psychologists, doctors, veterinary surgeons 
and chemists as well as directors and script- 
writers. 


A new firm created jointly by Page Com- 
munications Engineers, Inc., a subsidiary 
of Northrop Corp., and Societa Edison of 
Milan for European-American communi- 
cations development has established offices 
at 45 Via Campania, Rome, and will be 
known as Edison-Page S.p.A. Head of the 
new office is Kurt G. Happe, Engineering 
and Technical Director. Charles A. Parry 
has been appointed Vice-President and 
U.S. representative. President and Chair- 
man of the Board of Directors is Giorgio 
Valerio. Announced as the only firm of its 
kind in Europe unaffiliated with a com- 
munications manufacturer, the firm will 
purchase material and equipment on the 
world market and will undertake worldwide 
projects in communications development, 
making maximum use of local resources. 


Plans for a multichannel, tropospheric- 
scatter, telephone, teletype and data com- 
munications network linking Great Britain, 
Spain and Morocco have been announced 
by Page Communications Engineers, Inc., 
a subsidiary of Northrop Corp. Design and 
construction of the network will be carried 
on under a $10 million Air Force contract. 


Three motion pictures, two film strips 
and a record album have been produced 
by Bell Telephone Laboratories and made 
available without charge to colleges and 
universities for use in science and engi- 
neering courses. The motion pictures are: 
(1) Crystals—An Introduction: 16mm, color, 
sound, 25 min, designed as an introduction 
to crystallography for students of electrical 
engineering. (2) Brattain on Semiconductor 
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Physics: 16mm, black-and-white, sound, 30 
min, an introductory lecture on the physics 
of semiconductors by Walter H. Brattain, 
Nobel Laureate in Physics. (3) Submarine 
Cable System Development: 16mm, sound, 
color, 18 min, shows work of mechanical 
engineers in designing and developing 
underwater communication systems. 

The two filmstrips are on the subjects of 
Zone Melting and Formation of Ferromagnetic 
Domains. The record album, Science of 
Sound, demonstrates 19 different acoustic 
phenomena. 

The motion pictures, filmstrips and 
record album are also available to pro- 
fessional groups through local Bell Tele- 
phone offices. 


An article by Senator Hubert H. Hum- 
phrey in the July issue of Film Media 
stresses the importance of business-spon- 
sored films in bringing about better under- 
standing of America in foreign countries. He 
cited the Standard Oil-sponsored Loui- 
siana Story as a ‘“‘wonderful story of one part 
of America that every human being could 
understand.’ Admitting that “‘not every 
firm can afford to produce a Louisiana 
Story nor can every firm find a Robert 
Flaherty,” he pointed out that many firms 
could afford to produce a comparable film 
and many more could afford a less expen- 
sive documentary. “Some of the gaps 
which seem to exist in the ‘coverage’ of 
American life might well be filled in part by 
the intelligent design and production of 
business-sponsored films,”’ be said. 


The UNESCO-sponsored agreement on 
the Importation of Educational, Scientific 
and Cultural Materials (commonly known 
as the Florence Agreement) has been 
signed by the United States, bringing to a 
total of 32 the participating countries, con- 
tingent upon Senate ratification. The 
agreement provides for duty-free exchange 
among participating countries of specific 


A four-screen technique called Quadra- 
vision which involves synchronization of a 
film production on four projectors operat- 
ing simultaneously has been developed by 
Ford Motor Co. for a 12-minute color mo- 
tion-picture, Search for Suburbia, produced 
for showing in a tent theater designed for 
American Road Shows. The action can 
take place on all four screens simultaneously 
or moves from one screen to another. The 
44- by 6-ft screens are made of an embossed 
fabric designed to provide maximum bril- 
liance. The projection equipment was con- 
structed by Busch Film and Equipment 


materials in the fields of education, science 
and culture in the categories of (1) books, 
publications and documents; (2) works of 
art and collectors items; (3) visual and 
auditory materials; (4) scientific instru- 
ments and apparatus; (5) articles for the 
blind; and (6) materials for public exhibi- 
tions. 


Al Browdy has been appointed Director 
of Engineering and Industrial Relations 
for both radio and television for the 
NAFI Corp. He will represent KPTV, 
Channel 12, Portland, Ore. and KCOP, 
Channel 13, Los Angeles. On the Radio 
side he will supervise San Francisco’s 
KOBY. He has been Chief Engineer for 
KCOP since 1956. 


Seventeen elementary schools in Ana- 
heim, Calif., are linked by closed-circuit 
television in a new educational program 
said to be the first of its kind. The courses 
are broadcast from a specially-designed 
building constructed by the school district. 
Covering an area of 9000 sq ft, the building 
contains four closed-circuit studios. Two 
channels are scheduled for operation during 
the present school year and two more are 
scheduled for operation in 1960. The ini- 
tial program provides for six TV courses for 
fourth and fifth grades. The equipment, 
supplied by Hallamore Electronics Co., 
includes five television cameras, control 
monitor consoles for studio broadcasting, a 
remote-controlled lighting system, and 
audio arrangement and other associated 
components and 175 24-in. classroom TV 
receivers. The Pacific Telephone and 
Telegraph Co. is providing the outside dis- 
tribution system to transmit the television 
signals from the central broadcasting 
studios to the 17 schools over 20 miles of 
coaxial cable. The project is partially fi- 
nanced by a grant of $30,972 under the 
National Defense Education Act and 
$25,000 from the Ford Foundation’s Fund 
for the Advancement of Education. 


Co., Saginaw, Mich. Each projector con- 
tains a continuous loop of film which eli- 
minates the need for rewinding between 
performances. Mechanical linkage between 
projectors keeps them in synchronization 
to prevent overlap of action or sound be- 
tween screens. 

The base of the portable theater tent is an 
aluminum ring 40 ft in diameter. From the 
base, poles rise 9 ft to aluminum half-rings 
which span 50 ft at their widest point. 
The rings, poles and steel cables support the 
nylon and vinyl! skin, which is coated with 
silver paint to insure a dark interior. 
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UNICORN ENGINEERING CORPORATION «+ 12970 BRADLEY, SYLMAR, CALIFORNIA 


nd —) 


UNICORN’S new 
film cleaner 
that will... 


CLEAN 

YOUR 

FILM 
AUTOMATICALLY 


The UEC A-5100 Solvent Film Cleaner is designed for use in motion picture 
film processing laboratories to clean valuable negatives and other types of films 
and magnetic recording tapes automatically, faster, safer, and better than is 
possible with conventional methods. 


COMPLETELY SELF-CONTAINED UNIT REQUIRING ONLY ADDITION OF CLEAN- 
ING SOLVENT AND PLUG-IN TO AN OUTLET. DIMENSIONS ARE: 70” HIGH, 
22” WIDE AND 19” DEEP. 


AUTOMATIC SHUTOFF STOPS THE OPERATION LEAVING THE MACHINE 
THREADED WITH LEADER. 


CONTINUOUSLY VARIABLE SPEED CONTROL BETWEEN ZERO AND 250 FEET 
"= PER MINUTE FOR EFFICIENT OPERATION ON VARIOUS FILM TYPES. 


mm WILL CLEAN FILM ON EITHER REELS OR CORES UP TO 3000’ CAPACITY. 


Mm EFFICIENT USE OF SOLVENT. APPROXIMATELY ONLY 3/10 PINT OF SOL- 
VENT FOR EACH 1000’ OF 35MM FILM USED. (METHYL CHLOROFORM OR 
FREON TF ARE RECOMMENDED SOLVENTS). 


fm SELF-CONTAINED AIR AND VACUUM SUPPLY. 
3 EQUIPPED WITH EXHAUST SYSTEM TO REMOVE EVAPORATED SOLVENT 


FROM THE OPERATING AREA. MAY BE CONNECTED TO EXHAUST DUCT BY 
MEANS OF A FLEXIBLE TUBING. 


; mm AN AUTOMATIC SHUTOFF IN CASE OF SPLICE BREAK IS PROVIDED. 
s.508 LARGE LUCITE DOOR FOR OBSERVATION AND TO KEEP DUST OUT OF 
A-5135 for 35MM film CLEANING AREA DURING OPERATION. 

A-5100 for combination 16 and 35MM M@@ NO TEMPERATURE CONTROL REQUIRED. 


film (permitting one size to follow the J FILM TRAVEL IS 9 FEET FROM CENTER OF SUPPLY HUB TO CENTER OF 
other immediately) TAKEUP HUB. 


MAIN OFFICE: 956 SEWARD, HOLLYWOOD, CALIFORNIA, HO 2-3284 
4a FILM COMPANY reels cans ¢ shipping cases 


BRANCH : 524 WEST 43RD ST., NEW YORK, NEW YORK, LO 3-1546 
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Mervin W. La Rue, Sr., of Mervin W. 
La Rue, Inc., is the recipient of an Award 
of Merit Plaque presented by the Producer 
Services Dept. of George W. Colburn, Inc., 
in recognition of over 40 years of high- 
quality service to the motion-picture 
industry, especially in the 16mm _ field. 
Mr. La Rue is nationally known for his 
work in the adaptation of film techniques 
to medical research. He has been an active 
member of the Society for 35 years and in 
1954 was one of 26 honored at the Society’s 
Pioneers Awards Session .at Washington, 
D.C. 


Data Services, Inc., Tarzana, Calif., a firm 
specializing in data reduction and comput- 
ing services, has been acquired by Benson- 
Lehner Corp. Los Angeles. Dorothy O. 
Blaney, President of Data Services and 
founder of the firm, will act as technical 
consultant. Miss Blaney is a member of 
SMPTE. Diana C. Fortune will remain 
with the division in the capacity of general 
manager. 


Morgan-Swain, Inc., is a new firm formed 
by the consolidation of the Florida firms of 
Dramatic Presentations, Inc., and Carey- 
Swain, Inc. The announcement stated that 
the new firm would extend its operations 
nationally, with headquarters at 1938 
Laurel St., Sarasota, Fla. President of the 
new firm is Duncan J. Morgan. 


Translated Abstracts 
From Foreign Journals 


The Journal is scheduled to publish from 
time to time groups of abstracts such as 
these, chiefly from U.S.S.R., from the 
Kodak Monthly Abstract Bulletin. 


CAMERAS AND EXPOSURES 


Some Problems in a Rational Method of 
Control by Exposure Meters in 
Cinematography 

The motion-picture cameraman must 
expose his shots so as to obtain densities 
within the accepted limits for obtaining 
good prints (minimum density, 0.05 to 

0.3; maximum density, <1.4 to 1.5) with 

white flesh tones in the region of 0.8 to 1.0. 

The cameraman may also have his special 

requirements. Relations between object 

brightness and image brightness § are 
worked out. The requirements for exposure 
meters for professional cinematographic 
use are discussed, together with the 
construction of exposure’ calculators. 

(S. C. G.)—A. N. Moskvin and V. G. Pell; 

Tekh. Kino i Televideniya, pp. 10-23, 

Mar. 1959. 


The 16-SP Cine Camera 

After making an investigation of the 
requirements of a 16mm cinematographic 
camera for professional use, with the col- 
laboration of practically all the film 
and television studios in the Soviet Union, 
the Moscow Constructional Bureau for 
Cinematographic Apparatus has designed 
the 16-SP Camera to include as many of 
the desired features as possible. An experi- 
mental model, manufactured by the 
Moskinap factory, was tested by the Central 
Television Studios and the Central Studios 


for Documentary Films, and is approved 
for production. Three lenses are mounted 
in a specially designed turret, and objectives 
with a range of focal lengths from 10 to 
75 mm will be available. Provision is 
made for taking speeds of 5, 16, 24, 32, 48, 
and 64 frames/sec. The viewfinder makes 
use of a mirror surface on the shutter, in 
conjunction with an optical system giving 
a 10 X magnification. The camera is 
designed to be held in the hand but 
can also be fixed to a stand. It is operated 
by a d-c motor. (S. C. G.)—E. L. Bychkov, 
Tekh. Kino i Televideniya, pp. 66-69, 
Apr. 1959. 


COLOR PHOTOGRAPHY 


‘‘Duping”’ of Color Film With External 
Masking 

In the system described for duplicating 
color motion-picture films, masks are 
prepared by exposing the color negative 
through color-masking filters onto black- 
and-white film, which is then developed to 
a fairly low contrast. The color negative is 
then combined with each negative, in 
turn, in a special printer, and printed on 
black-and-white stock through the ap- 
propriate printing filters to give masked 
color-separation positives. These positives 
are printed through selective filters onto 
multilayer color film to give the duplicate 
negative, from which positives are prepared 
as from the original negative. The choice of 
filters for the different stages, the sensito- 
metric characteristics of the process, the 
choice of the black-and-white materials 
and their processing and printing con- 
ditions are discussed in detail. (S. C. G.) 
—L. F. Artyushin, T. M. Baikalova, 
N. S. Ovechkis, and N. F. Semenova, 
Tekh. Kino i Televideniya, 3: 7-16, Jan. 
1958. 


The Influence of Bleaching (Reducing) 
on the Quality of Soundtracks on 
Color Positive Film 

Experiments on the effect of bleaching, 
during the processing of color positive 
film, on the quality of an optical sound- 
track show that even a small degree of 
bleaching brings about a significant change 
in effective density of the soundtrack, 
but if the soundtrack is given a preliminary 
black-and-white development, little change 
is observed. Highest-quality soundtracks 
can only be obtained on color positive film 

which does not contain colloidal silver as a 

yellow-filter layer, the bleaching of which 

has an adverse effect on the soundtrack. 

In order to eliminate variations in the 

performance of different photoelectric 

cells, due to their different color responses, 

it is desirable to give the soundtrack a 

preliminary black-and-white development. 

(S. C. G.)—A. P. Strel’nikova and N. I. 

Kirillov, Tekh. Kino i Televideniya, pp. 

46-51, Mar. 1959. 


A Study of the Residual Substances in 
Processed Motion-Picture Film With 
the Aid of Marked Atoms 

Residual thiosulfate and ferricyanide in 
color prints were measured by a radio- 
active indicator method and the minimal 
quantities of residual substances which 
could and which could not be washed out of 
the film materials were determined. 


(Translated from Tekh. Kino i Televideniya, 
S. C. G.)—I. M. Fridman, K. K. Zabor- 
enko, and Ya. G. Nekhlin, Trudy Vsesoyuz. 
Nauch.-Issled. Kinofotoinst., pp. 4-10, No. 3 
(26), 1958. 


Comparative Evaluation of the Quality 
of Photographic Images in Color 
When the possibility of an objective 
evaluation of picture quality in color 
photography is considered, it is found that 
at least 21 parameters must be taken into 
account: Nine specify the sensitometric 
properties of the material; nine more the 
color separation; and not less than three 
are required to specify the complex of 
qualities going under the name of “‘sharp- 
ness.”” To connect these with visual esti- 
mates of picture quality in order to derive 
a means of measuring an “absolute picture 
quality” is not practical. A study has been 
made of the possibility of using fewer 
parameters: for this purpose, 100 exposures 
were made of a standard scene, with 
variation in the color balance produced by 
filtering; and, by viewing prints made 
from the color negatives, the latter were 
placed in three classes — printable, not- 
printable and doubtful — by four observers. 
At the same time, measurements were 
made of the “effective’’ densities of the 
three layers, defined as “the optical den- 
sities of a gray scale in the original, to 
which there correspond in the negative 
unit concentrations of dye per unit area.” 
A three-dimensional plot of these quantities 
then allowed a region to be marked out en- 
closing the values of the effective densities 
for printable negatives. (S. C. G.)—L. F. 
Artyushin and N. D. Nyuberg, Tekh. 
Kinoi Televideniya, pp. 11-19, Apr. 1959. 


Soundtracks on Multilayer Color Motion- 
Picture Film 

On color film, a soundtrack may be 
obtained which will be suitable for re- 
production by different types of photocell, 
but only at the cost of greatly complicating 
the processing. Since about 80 to 90% 
of the sound projectors in use in the Soviet 
Union use antimony-cesium cells, it is 
recommended that a compromise solution 
be rejected, and that processing be aimed 
at producing the best soundtrack for 
this type of cell. For a high-quality sound- 
track, the print should be processed with 
separate bleaching of the picture image. 
By lowering the soundtrack density, the 
level of nonlinear distortion may be 
reduced 2 to 3 times, with improvement 
in reproduction of the high frequencies. 
Prints for export, however, should be 
processed so as to be suitable for all types of 
photocell; for this purpose, the soundtracks 
should first be black-and-white ones, 
developed alone. (S. C. G.)—Z. V. 
Tsirulina, Tekh. Kino i Televideniya, pp. 
19-21, May 1959. 


HIGH-SPEED PHOTOGRAPHY 


Slow-Motion Cinematography With Mul- 
tiple Reflection 

An optical system for ultra-high-speed 
cinematography achieves a rapid displace- 
ment of the image by multiple reflection 
of the light beam in the wedge-shaped gap 
formed by plane mirror surfaces, cut in 
two cones, mounted with parallel axes 
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AROUND THE WORLD WITH MAGNASYNC 


la paz 


Studios of the Audiovisual Center of 

United States Operations Mission in La Paz, 
Bolivia, were established for production 

of documentary and educational films for both 
Bolivia and the U.S. Government. The AV 
Center sound department, headed by 

Mr. Rodolfo Soria, has been completely 
equipped with the internationally famous 
Magnasync-Magnaphonic Sound Systems by 


Casa Kavlin, La Paz. 
th f| } Photo at top left shows the Magnasync Mark IX 
W/ System in use during a scene from 
“La Colmena”, produced by the AV Center. 
fis. . : Lower-left photo is a scene during filming of 

“La Vertiente”, produced by the Institute 
Cinematografice Boliviano in the Beni region 
of the Bolivian jungles. The Magnasync 
Type 5 recorder performed superbly. Other 
photos show Rodolfo Soria studio-recording 
with the Mark IX System. 


The Mark IX, among other Magnasync 
Sound Systems, was chosen by the USOM for 
its unfailing ability to perform under 
severe environmental conditions. 


Other Magnasync installations in Bolivia are: 
Jorge Ruiz 
Bolivia Films, Ltd. 
Telcine, S.A. 
Instituto Cinematographia Bolivian 


Write, wire or phone 


MAGNASYNGC MANUFACTURING GO., LTD. 
y 5516 Satsuma Ave., North Hollywood, Calif. * TRiangle 7-5493 Cable “MAGNASYNC” 


SOUND SYSTEM International leaders in the design and manufacture of quality film recording systems 


CHICAGO, Zenith Cinema Service, Inc.; LOS ANGELES, Birns & Sawyer Cine Equipment; NEW YORK, Camera Equipment Co.; SAN FRANCISCO, Brooks 
Camera Co.; AUSTRALIA, Sydney, New South Wales, Sixteen Millimetre Australia Pty. Ltd. BELGIUM, Brussels, S.O.B.A.C., S.A. (Societe Belge D’Applica- 

DEALERS: tions Cinematographiques); BOLIVIA, Le Paz, Casa Kavlin, BRAZIL, Rio de Janeiro, Mesbla, S.A.) BURMA, Rangoon, G. K. Theatre Supply Co., Ltd.; 
CANADA, Toronto, Ontario, Alex L. Clark, Ltd.; CUBA, Havana, Caribbean Electronics, S$. A. DENMARK, Copenhagen, Kinovox Electric Corp, 
ENGLAND, London, W-1 Delane Lea Processes, Ltd.) HONGKONG, Supreme Treding Co., INDIA Bombay, Kine Engineers; ITALY, Rome, Reporthilm 
S.R.L.; JAPAN, Tokyo, J. Osawa & Co., Ltd; PAKISTAN, Karachi 3, Film Factors Ltd., SWITZERLAND, Zurich 7/53, Rene Boeniger, THAILAND, 
Bangkok, G. Simon Radio Co., Ltd. 


6-minute 16MM sound film “Planning an integrated sound system.” Available for loan, free, on request. 
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and rotating in opposite directions. A 
camera (LV-1) using this system has been 
built for the photography of detonations 
and similar phenomena, and was shown at 
the Brussels Exhibition in 1958. Ten 
reflections are obtained between the two 
rotating mirrors, and, after reflection, the 
moving beam passes through a series of 
lenses which image it on a moving band of 
film. In this way, taking frequencies of 
334 million frames/sec are reached. An 
electronic system has been devised to 
ensure exact synchronization of the initia- 
tion of the phenomenon to be studied with 
the proper stage in the working of the mir- 
ror system. (S. C. G.)—A. S. Dubovik, 
P. V. Kevlishvili, and G. L. Shnirman, 
Zhur. Nauch. i Priklad. Fotografii i Kine- 
matografii, 4: 12-19, No. 1, Jan.—Feb. 1959. 


A Study of Industrial Electrical Deto- 
nators by Means of Photography 

A study was made of the structure of 
detonator explosions by means of telepho- 
tography carried out with a Leica camera 
having a 600-mm, f/5 objective, at dif- 
ferent relative positions of the axes of the 
camera and detonator, in atmospheres of 
air, oxygen, carbon dioxide, argon, hydro- 
gen and water. The upper and middle 
portions of the explosion did not seem to 
depend on the surrounding atmosphere, 
even under water. Both portions give a 
continuous spectrum as a result of the 
burning of the solid matter. The brightness 
at the bottom of the explosion increases in 
argon, is markedly reduced in carbon 
dioxide, and is completely extinguished in 
water. Its spectrum consists of a continuous 


Watch that 


Brief Technical Data 


Operating carrier frequency...3000 c.p.s. 15% 
Minimum Input signal 50 mV R.M.S. 
Input. Impedance | Megohm 
Input amplifier bandwith —34B at 2,500 & 
3,500 c.p.s. 
Effective limiter range 11048 
Meter scaling—"‘Peak wow"..0 to + 
“Wow and Flutter” 
Crossover frequency 
Flucter meter response 


20 ¢.p.s. 

—3dB at crossover 

—3dB at 200 c.p.s. 

“Wow" meter response 1 dBat 5c.p.s. 

C.R.O. output frequency 
response level down to zero 

frequency—3dB at 

¢.p.s. 


3000 c.p.s. oscillator output 


5V R.M.S. into .5 Megohm 


100 mV R.M.S. into 
500 ohms 

Meter presentations 
+ 2% ts.d. 


Accuracy 


Power consumption 
Operation 
Dimensions 
Height 26.04 cm. 
Width 124” 31.12 em. 
Depth 36.47 cm. 
Nett weight 
29 Ib. 13.15 Kilos 


1% (centre zero) 
Oro 1% R.M.S.and0t02% 


GAUMONT-KALEE 


FLUTTER METER 


TYPE 1740 


[ Write for full details to: 
RANK PRECISION INDUSTRIES LTD 


G.8.-KALEE DIVISION—STUDIO, WOODGER ROAD, LONDON, W.12, ENGLAND 


wow! 


with the Gaumont-Kalee 


FLUTTER METER 


Accurate measurement of sound 
equipment speed deviations 


Small constant speed deviations of the 
lowest ‘wow’ components of sound re- 
cording or reproducing equipment are 
accurately measured and indicated by 
the Fluttermeter—down to zero fre- 
quency response. The Fluttermeter is 
equally suitable for use with machines 
employing photographic or magnetic 
sound tracks on film, tape, wire, or disc 
recording. 

The Gaumont-Kalee Fluttermeter 
type 1740 is an entirely new design. 
More compact, and lighter in weight, its 
cost is considerably less than all previous 
models. 


Famous users 
of the Fluttermeter 


B.B.C. Television and Research 

Compagnia Commerciale di Cinematografia, 
Milan 

Collaro Mullard 

Commission Superioreure Technique, Paris 

Commonwealth of Australia, Melbourne 

Dept. Posts and Telegraph, Dublin 

E.M.1. Research Laboratories 

Egyptian State Broadcasting 

Garrard Engineering and Manufacturing Co Ltd. 

Ministry of Transport and Civil Aviation (U.K.) 

Magnavox Corporation of U.S.A. 

Ministry of Supply 

Marconi Wireless 

N.V. Philips’ Gloeilampenfabrieken, Holland and 
Denmark 

N.Z. Broadcasting System 

Post Office Research Department 

R.C.A. Photophone Ltd. 

Scuthern Instruments Ltd. 

Truvox Ltd. 

Vortexion, Wright & Weaire Ltd. and in U.S.A., 
India, Poland, Hong Kong. 

Westrex Co. Limited 


band and a much broadened sodium line. 
The luminescence of this portion is the 
result of the shock wave. (Translated from 
Referativnyi Zhur., Fiz., S. C. G.)—M. 
Yojiro, Rep. Govt. Chem. Indust. Res. Inst., 
Tokyo, 52: 219-227, XXV, No. 7, 1957 
(in Japanese); Referativnyi Zhur., Fiz., 
p. 291, No. 7, 1958. 


A Study of the Physical Processes in a 
Shock Tube With the Aid of High- 
Speed Photography 

A method of high-speed shadow pho- 
tography has been used for the study of 
phenomena taking place in a shock tube 

with a stream of gas glowing round a 

model. The IAB-451 was used as the 

shadow apparatus. Shots were made with 

the FP-22 motion-picture camera with a 

taking speed of 100,000 frames per sec. 

Constancy of the taking frequency during 

one shot was secured with an accuracy of 

greater than 0.2%. The problem of expo- 

sure in high-speed filming is considered. A 

relation between the real time of exposure 

and the latitude of the film is obtained. 

On the authors’ evaluation, the real time 

of exposure of a frame for motion-picture 

films, As, Dy, Dx, and A-35, correspond to 

1.43, 1.62, 2.04 and 1.54 times less than the 

full-exposure time. Results have been 

obtained for the angles of connected dis- 
continuities on a wedge-shaped model and 
the angles of separation of weak disturb- 
ances in the stream. A number of photo- 
graphs are reproduced. (Translated from 

Referativnyit Zhur., Fiz., S. C. G.)}—L. A. 

Vasil’ev, S. S. Semenov, and E. A. Tar- 

antov, Izvestia Akad. Nauk SSSR, pp. 186- 

88, No. 11, 1957; Referativnyt Zhur., Fiz., 

p. 290, No. 7, 1958. 


A High-Speed Line Camera With Mirror 
Scanning 

A mathematical analysis is made of a 
number of rotating-mirror systems used for 
image displacement in high-speed cameras. 
It is shown that, from the point of view of 
the speed ef image displacement, it does 
not matter whether the intermediate lens 
comes before or after the mirror system; 
but the rotation of the image plane causes 
loss of focus which can be minimized by 
having an even number of mirrors located 
symmetrically about the intermediate lens. 
The (Soviet-made) RKS-1 Camera, em- 
bodying these findings, is described. It is 
intended for the high-speed photography 
of flashlight sources and spark discharges. 
(S. C. G.)—S. M. Provornov and O. F. 
Grebennikov, Tekh. Kino i Televideniya, 
pp. 46-51, Feb. 1959. 
Kinoscope for the Photography of 

Rapid Processes 

The construction of, and calculations for, 
a camera for the photography of rapid 
processes are described. The camera com- 
prises 24 objectives which project images 
of the object onto different parts of two 
9- by 12-cm photographic plates. The 
shutter is a rotating disc with concentric 
slits, and is placed between the objectives 
and the plates. The camera is provided with 
three types of disc: the normal, which in 
one revolution opens each objective in 
turn, a disc for stereoscopic photography, 
which opens a pair of objectives at a time, 
and a disc for photography at a higher 
speed, which opens the 24 objectives in 
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MODEL P-70 


A FILM PROCESSOR FOR EVERY NEED 


HOUSTON FEARLESS FILM PROCESSORS 


(Many additional models not shown) 


FILM SIZE 


PROCESS 


FILM TYPE 


SPEED 
(F.P.M.) 


Labmaster 
Labmaster 


Color 
Labmaster 


Color 
Labmaster 


100NPC 


22BC 
120PN 


RC-30 
NP20C 


45NPC 


$120PN 
Spray 
10C 
30NPC70 
P-70 


20R070P 
20RC70M 


16mm 
16mm 
16mm 
16mm 
16mm 


16mm 
16mm 


16mm 


16/35mm 
16/35mm 


16/35mm 
16/35mm 
16/35mm 


16/35mm 


35mm 
35/70mm 
70mm 


35/70mm 


35/70mm 
5”/942” 
94%” 


Neg. Pos. Rev. 
Reversal 
Neg. Pos. 
Reversal 
Neg. Pos. 


Anscochrome 
7255 Ektachrome 


and Anscochrome 
Eastman 
Neg. Pos. 
Neg. Pos. 
Neg. Pos. 
Ektachrome 
Anscochrome 
Ektachrome 
Neg. Pos. 
Eastman 
Neg. Pos. 


Neg. Pos. 


Neg. Pos. 
Neg. Pos. 
Neg. Pos. 


Ansco 

Neg. Pos. Rev. 
Ektachrome 
Neg. Pos. 
Film & Paper 
Film & Paper 
Ortho Pos. 


0 to 20 
0 to 35 
0 to 45 
0to 15 
0 to 20 


Oto 15 
0 to 40 


0 to 100 


0 to 22 
0 to 120 


0 to 30 
0 to 20 
0 to 45 


0 to 150 


0 to 40 
0 to 30 
0 to 20 


0 to 20 


0 to 20 


0 to 18 
0 to 48 
0 to 20 


Whatever your requirements for processing motion 
picture film or any type of continuous film or 
paper, Houston Fearless either builds a machine to 
do the job with maximum efficiency and dependa- 
bility or will design one for your specific needs. 
Listed at the left are just a few of the hundreds 
of types of H-F machines. 


For more than 31 years, Houston Fearless has been 
the leading manufacturer of processors for the 
motion picture industry, television, military and 
industrial installations. This wealth of experience 
is engineered into every machine. 


A complete laboratory equipping service is avail- 
able from Houston Fearless. This includes a thor- 
ough analysis of your requirements, layout of the 
lab, architectural planning, specific recommenda- 
tion for all equipment, installation, initial opera- 
tion and training of your personnel. 


Write us regarding your particular requirements. 


Ask about our attractive Leasing Plan. 


HOUSTON FEARLESS CORP. 
11827 W. Olympic Blvud., Los Angeles 64, Calif. 
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one-half a revolution. With the disc rotating 
at the rate of 3000 rpm, the camera can 
give 1200, 600 and 2400 frames/sec, 
according to the type of disc. There is also 
apparatus for synchronizing the camera 
with other equipment. (Translated from 
Referativnyt Zhur., Fiz., 8. C. G.}—V. L 
Nekrasov, Shorn. Leningr. Inst. Inzh. Zh.- 
D. Transp., pp. 116-26, No. 155, 1958. 


PROJECTION 


Motion-Picture Projection With Xenon 
Discharge Lamps 

Detailed information is given on the 
performance of two Soviet-produced, high- 
pressure, xenon discharge lamps for motion- 
picture projection, one for a-c and one for 
d-c, and some comparison is made with 
other light sources used in cinematography. 
Four Soviet projectors are now fitted with 
the xenon lamps, one 16mm and three 35- 
mm, One of the latter is roughly twice as 
powerful as the B. T. H. model. At the 
present state of Soviet lighting technology, 
it will be possible to fit out all small- 
and medium-sized theaters with projectors 
with xenon lamps, and more powerful 
sources are envisaged which will make it 
possible to use the same type of lighting in 
the largest theaters. (S. C. G.)—G. L. 
Irskii, 7ekh. Kino i Televideniya, 3: 29- 
44, Jan. 1959. 


Automatization of Correction for Film 
Shrinkage in Motion-Picture Pro- 
jectors With Optical Compensation 

Projectors with optical compensation 


instead of intermittent pulldown have 
come into use in the transmission of films 
in television programs. In this type of 
projection, image quality can be affected 
considerably by shrinkage of the film, 
which not only varies from film to film, 
but may not be uniform along a single 
film. Some form of automatic compensa- 
tion for the shrinkage is therefore needed, 
and, after considering the compensating 
mechanisms at present in use, e¢.g., in 
the E.M.I. and Bell Telephone telecine 
machines, the author describes a simpler 
system, in which a loop of film containing 
a standard number of perforations is 
held in tension by a roller on an axle 
which moves with variations in the length 
of the loop, and which actuates the optical 
system in such a fashion that variations 
in the size of the frame are compensated 
for by variations in the magnification of 
the projected image. (S. C. G.)—A. N. 
Tarasov, Tekh. Kino i Televideniya, pp. 
39-44, Mar. 1959. 


Possibilities in the Use of a Smooth 
(Without Banded Edges) Panoramic 
Screen 

The curved screens used for panoramic 
projection are usually banded at the ends, 
the bands being turned towards the au- 
dience so as to give better viewing condi- 
tions. A curved panoramic screen has 

been designed without these bands. A 

full, mathematical analysis of the situation 

is given. (S. C. G.)}—E. M. Goldovskii, Tekh. 

Kino : Televideniya, 5-16, Feb. 1959. 


Perception of Depth and Distance of 
Objects in Ordinary (Not Specially 
Stereoscopic) Motion-Picture Films 

A sensation of distance and relief is 
often experienced when viewing nonstereo- 
scopic pictures, still or cinematographic. 

This phenomenon is considered from the 

point of view of the psychology of Pavlov 

as developed by Sechenov. (S. C. G.)— 

V. A. Burgov, Tekh. Kino i Televideniya, 

pp. 5-10, Apr. 1959. 


A Study of the Wearing Properties of 
Film Prints in Use 

An investigation into the relation be- 
tween the wear of black-and-white and 
color film positives and the number of 
showings is surveyed, account being taken 
of the original quality of the film, the type 
of projector, and the climatic conditions 
in the district. (Translated from Tekh. 
Kino i Televidemya (S. C. G.)—F. S. Sherman 
and I. M. Fridman, Trudy Vsesoyuz. Nauch.- 
Issled. Kinofotoinst., pp. 17-26, No. 3 (26), 
1958. 


Increasing the Wear Resistance of 
Motion-Picture Projector Sprocket 
Drums 

It is shown that, in agreement with the 
hypothesis of I. V. Grebenshchikova, the 
process of wearing of a drum by motion- 
picture film is more correctly considered 
as an intermediate type of process, taking 
place with abrasion and polishing, to- 
gether with corrosion phenomena. The 
different methods of increasing the wear- 


AKG Model D-25 B shock-mounted microphone is widely 
used on sound stages and in T.V. 


D-25 B is a dynamic cardioid system, available in 200 2 


and produces 0.22. mV/ubar. Response = 30 - 


15000 


cycles 2.5 dB. Low frequency cut-off switching at will. 


D-25 B is a rugged, high performance unit proved by ex- 
perience. Write now for more data to your area repre- 
sentative. 


In Dallas: Audio Acoustics, 130 Fairview Drive, Arlington, Texas 
In Los Angeles: Ralph Auf der Heide, P. O. Box 201, Altadena, Calif. 


In New York: Harvey Radio Co., 


103 W. 43rd St., New York 36, N. Y. 


Harry Reizes (Rep.), 1473 Sylvia Lane, Eastmeadow, L. I., N. Y. 
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EASTMAN COLOR 
DEVELOPING 16mm & 35mm COLOR negatives & intermediates 
ADDITIVE. COLOR PRINTING 16mm & 35mm (including A&B) 
COLOR FILM STRIP DEVELOPING AND PRINTING 
BLOWUPS FROM EKTACHROME AND KODACHROME 
INTERNEGATIVES FROM EKTACHROME AND KODACHROME 
KODACHROME SCENE TO SCENE COLOR BALANCED PRINTING 
EKTACHROME DEVELOPING AND PRINTING 


Also color prints from Ansco, Agfa, Ferrania, Gevaert or from 
any other type of color negative. 


sT NEW YORK 


COLOR CO 


RPORATION 


resistance of drums are compared, and 
the results of tempering them with high- 
frequency currents and of testing the drums 
under service conditions are presented. 
(Translation of Author’s Abstract S. C. G.), 
—O. L. Vakhrameev, Tekh. Kino i Tele- 
videniya, pp. 44-51, May 1959. 


SOUND: Recording and Reproduction 


A Single Technology of Magnetic Sound 
Recording and Editing of Magnetic 
Soundtracks in the Motion-Picture 
Industry 

One of the main obstacles to the intro- 
duction of magnetic soundtracks into the 

Soviet film industry has been the difficulty 

of editing. Many studios have adopted 


the practice of making a visual, direct- 
positive intermediate soundtrack from the 
magnetic track, for editing purposes. 
Another method, which the authors prefer, 
is to use as the working soundtrack, a 
magnetic track carrying a curve showing 
the sound level at any point, or marked 
with the beginnings and endings of phrases 
and even single words. The subject of 
the most suitable sound-carrier for record- 
ing is discussed, the preference being 
given to 17.5mm film perforated on one 
edge only. Finally, a scheme for the 
production of soundtracks, with flow- 
diagram, is presented. (S. C. G.)}—V. L 
Trus’ko, M. F. Ottochek, and A. V. Cherno- 
ochenko, Tekh. Kino i Televideniya, pp. 
29-35, May 1959. 


“FAR-SIGHTED” 
MIRROTEL LENSES 
CAN 


Wollensak Mirrotel Lenses (20”, 40” and 80”) extend the capabilities 
of high speed motion picture photography in tracking missiles and in 
radar boresight applications. They deliver images of excellent resolu- 


tion and contrast. 


ADVANTAGES ° Because of mirror optics (the light path is “folded” 
three times within the system) the lenses are short and lightweight 
.. are free from chromatic aberration, coma, astigmatism, distortion 
... are most stable under extreme environmental conditions. Invar 
rod mounting permits high boresighting accuracy. 
CAMERAS: Mirrotel lenses are extensively used with a wide variety 
of cameras, such as Fastax, Fastair, Flight Research IV-C, Auto- 
‘max, Mitchell (16mm, 35mm), Cameraflex, Eyemo and TV cameras. 
SPECIAL FEATURES «¢ Mirrote’ Lenses can be supplied with 
reticle printers, fiducial markers, continuous focusing, counters, reflex 
finders, radiation shields, custom mount.ng bases for lens and camera 
(illustrated), neutral density and color filters. 


If you need extra long focus lenses of unusual character- 


oTOoGR. 
ew 


istics, WRITE Dept. FXL for Mirrotel catalog M-1 and 
*, prices. Inquiries invited. 


OPTICAL COMPANY « ROCHESTER 21, N. Y. 


The Technology of Magnetic Sound 
Recording for Motion-Picture Films 
and the Choice of Dimensions of the 
Sound-Carrier. 

P. Veselkov, Tekh. Kino i Televideniya, 

pp. 25-26, Apr. 1959. 


Choice of a Rational Technology for 
Magnetic Sound Recording and 
Editing of Art Motion-Picture Films 

The procedures involved in the prepara- 
tion of magnetic soundtracks at the Len- 
film studios are described, and points 
where improvements might be effected 
are discussed. (S. C. G.)—I. N. Aleksander, 

Tekh. Kino i Televideniya, pp. 20-44, Apr. 

1959. 


Stability of the Physicomechanical Prop- 
erties of Ferromagnetic Films 

It is shown that the most important 
factor influencing the keeping properties 
of ferromagnetic film is atmospheric 
humidity. (Adapted from Tekh. Kino i 
Televideniva 8. C. G.),—F. S. Sherman and 
F. B. Aronova, Trudy Vsesoyuz. Nauch.- 
Issled. Kinofotoinst., pp. 53-63, No. 3 (26), 
1958. 


Screen Writing and Producticn 
Techniques 


By Charles W. Curran. Published (1958) by 
Hastings House Publishers, Inc., 151 E. 
50 St., New York 22. 242 pp. including 
index. Illus. 84 by 54 in. Price $4.95. 


The purpose of this book as set forth in 
the Introduction is to ‘outline briefly but 
thoroughly and in everyday nontechnical 
language, the basic facts about an extremely 
complicated and technical business — that 
of producing motion pictures, television 
programs (filmed, taped or live) and tele- 
vision commercials,’ and it admirably 
fulfills its purpose. 

Directed particularly to beginning script- 
writers and producers, it contains much of 
general interest for average readers. The 
book is divided into three main sections, 
the Pre-Production Phase, in which the 
“how-to” of scriptwriting is thoroughly 
explored; Putting the Subject Into Pro- 
duction; and Screen Production Costs. 
An especially interesting chapter in the 
second section is “Recording Sound Pic- 
tures on Tape.” 


SMPTE Lapel Pins. Gold and blue enamel 
reproductions of the Society symbol, with 
screw back. Available to all members from 
Society headquarters. Price $4.00 incl. Fed. 
Tax; in New York City, add 3% sales tax. 
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“there’s 


SYSTEM 
to SuCCeSS 


Ung 


THE CHOICE OF PRO 


The Arriflex 16 is a system camera 
because it has been designed from 
its inception to perform as a hand 
camera, studio and sound camera. 


Skillful planning, meticulous crafts- 
manship and superb engineering 
skills have made this versatile mo- 
tion-picture camera and its acces- 
sories the choice of professionals 
all over the world. 


There’s no secret about the Arriflex 
16 “system’’ for success nor the 
names of the thousands who are 
making profitable use of it. Write 
for literature that details it all. 


ARRIELEX 


OF AMERICA 


For Sale, Rent or Lease through your Fran 


and the 
versatile 


OVER THE WORLD 


LE LEX IG 


ALL 


11'S A HAND CAMERA! 
Weighing only 61% Ibs., the com- 
pact Arriflex 16 is a pleasure to 
carry, set-up and operate. And no 
other hand camera has all its pro- 
fessional features! 


* IT’S A STUDIO CAMERA! 


The simple addition of component 
Arri accessories (400 ft. magazine, 
synchronous motor and tripod) 
quickly transtorms the versatile Arri- 
flex 16 into an ideal studio camera, 
Its easy set-up and take-down fea- 
tures makes it a perfect “one man“ 
camera, 


** IT’S A SOUND CAMERA! 
By placing the camera and magazine 
in the Arri 16 Blimp it is a full-fledged 
sound camera with all important 
camera features, like thru-the-lens- 
focusing, operated from the outside. 


hised Arriflex Dealer 


has got it! 
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The book also contains a Glossary of 
Screen Production Nomenclature, espe- 
cially useful to readers unfamiliar with the 
special vocabulary of the profession. A 
Directory of Craft Unions and Guilds is 
included. 

In addition to a number of illustrations, 
book contains charts which graphically 
illustrate certain points made by the writer. 
One chart which should be useful in non- 
theatrical production is a conversion table 
showing time periods, footage in 16mm and 
35mm film and a word count. For example, 
130 words would be equivalent to one min- 
ute of time and 36 ft of 16mm film and 90 
ft of 35mm film. Conversion figures are 
given for one to 3900 words. 


Writing and Publishing Your Technical 
Book is a 50-page manual planned as a 
guide for the writer on technical subjects. 
The book discusses preparation of manu- 
scripts and offers helpful hints on making 
arrangements for publication. It is available 
without charge from Dodge Books, F. W. 
Dodge Corp., 119 W. 40 St., New York 18. 


The Technique of Film Animation 


By John Halas and Roger Manvell. 
Published (1959) by Focal Press Ltd., 
England; in the United States, Hastings 


House Publishers, Inc., 151 E. 50 St., 
New York 22. 348 pp. Profusely illustrated. 
54 by 84 in. Price $10.00. 


VIDEO JACK 


© FIELD TESTED FOR 3 YEARS 


‘SELF NORMALLING TELEVISION 


TYPE TV-10) 
(80% ACTUAL SIZE) 


Self-contained contacts eliminate normalling 
and terminating plugs 


NORMALLING & 
TERMINATING PLUGS 


Plug-free jackfields: 


© Reduce operating costs 
e Improve quality control 


QUESTION: 
norma. | 


TIP 
TV-10) JACK 


BREAK-BEFORE-MAKE 
PALLADIUM CONTACTS 


How can plug-free jackfields reduce 
operating costs and improve 
quality control? 


It is no longer necessary to lose 
costly program time searching for 
half-hidden jackfield designations. 


TV-40TP test plug permits 
performance checks to be made 

at any jack in the system without 
disturbing normal-through circuitry. 


‘ 


ACCESSORIES by SUPERIOR 


TV-20JP JACK PANEL 
TV-30P PATCH PLUG 


UPERIOR 


TV-40TP TEST PLUG 
COAXIAL CABLE 


Write Today for Brochure 
MANUFACTURING AND INSTRUMENT CORPORATION 


154-01 Barclay Avenue, Flushing 55, New York 
Telephone Hickory 5-1500 
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To the professional, this volume will be 
a worthwhile addition to the studio library 
because of the many still blowup reproduc- 
tions from films of many countries. To the 
student or amateur, this book gives an in- 
teresting history, description and perspec- 
tive of the animation process, but prima- 
rily, the whole subject is treated with more 
emphasis on the aesthetic aspects, than on 
specific techniques and how they are pro- 
duced. 

The early chapters touch upon the his- 
tory of the art, the chronology of various 
techniques from the beginning until now, 
and some fundamental principles of the 
drawing technique. Aesthetics are dis- 
cussed, followed by the relationship of the 
soundtrack, tonal scale and color to the ef- 
fectiveness of the finished cartoon. The 
authors follow their approach with discus- 
sions of television cartoons, public rela- 
tions, propaganda instructional educa- 
tional, experimental, avant-garde, art and 
theatrical films, all with an eye to the psy- 
chological factors and effects underlying 
their production. 

Section Three gets down to the business 
of analyzing the cartoon process from the 
technical standpoint, explaining the tech- 
nique from the mechanical and drawing 
standpoint, as well as explainirg the function 
of each type of worker in the scheme of things 
in a typical animation studio. Some of the 
terminology is British, differing in detail 
from time to time, from our methods in 
the States, but this does not impair the 
value of the book because the authors have 
either added the American words, or the 
explanation is so self-evidert that the reader 
can easily follow the text. The text pertain- 
ing to the actual production technique is 
well done as far as it goes, but this reviewer 
would have preferred to dispense with 
much of the editorial opinion expounded in 
the first two sections of the book, utilizing 
this space for a more detailed technical 
text. 

The latter part of the book covers, in a 
very brief way, other techniques such as 
stop-motion puppets, special techniques, 
some predictions about the industry, some 
useful tables and calculations, and a glos- 
sary of terms used in the trade. 

The many illustrations and photographs 
in the book form an excellent reference file 
for anyone interested in the field of anima- 
tion, in the same manner that a swipe- 
file or morgue is of use to a commercial 
artist. It is also a treasure trove of pictures 
for anyone interested in the film as an art 
form or as an historic record of films that 
have been made. 

The Technique of Film Animation gives the 
effect of taking two books, one on aesthetics 
of the film and the other on the technical 
aspects of production, and shuffling the 
chapters like so many cards, causing the 
reader to jump back and forth from one 
aspect to another. 

Despite this awesome buffeting that the 
reader gets, the book is unquestionably a 
valuable one, and should be in the library 
of everyone concerned with the animated 
film, whether student or professional. The 
pages devoted to technical matters leave 
the reader with the feeling that there should 
be much more. Whatever deficiency does 
exist in the book can be attributed more to 
the editors, than to the authors. 
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FOR R&D PROGRESS REPORTS and COMPANY PRESENTATION FILMS, Choose 


AURICON 16mm Cameras for Professional Results! 


L 


ALL AURICON EQUIPMENT IS SOLD WITH 
A 30 DAY MONEY-BACK GUARANTEE. 


“CINE-VOICE IL" 16mm Optical Sound-On-Film Camera. 
+ 100 ft. film capacity for 2% minutes of 
recording; 6-Volt DC Convertor or 115-Volt AC 
operation. +¢ $795.00 (and up). 


ay 


““AURICON PRO-600'' 16mm Optical Sound-On-Film Camera. 
+ 600 ft. film capacity for 16% minutes of 
recording. + $1871.00 (and up) with 30 day 
money-back guarantee. 


TRIPOD— Models FT-10 and FT-10S12... 

Pan-Tilt Head Professional Tripod for 
velvet-smooth action. Perfectly counter-balanced 
to prevent Camera “dumping.” 4¢ $406.25 and up. 


PORTABLE POWER SUPPLY UNIT —Model PS-21.. Silent 
in operation, furnishes 115-Volt AC power to drive 
“Single System” or “Double System” Auricon 


“SUPER 1200'' 16 mm Optical Sound-On-Film Camera, 
* 1200 ft. film capacity for 33 minutes of 
eet. * $5667.00 (and up) complete for 
“High-Fidelity” Talking Pictures, 


FILMAGNETIC Finger points to Magnetic pre-stripe 
on unexposed film for recording lip-synchronized 
magnetic sound with your picture. Can be used 
with all Auricon Cameras. * $870.00 (and up) 


Equipment from 12 Volt yard Battery, for 
remote “location” filming. $269.50 


AURICON Cameras are superb photographic instruments 
for your FILMED REPORTS... 


The new technique of filming Progress Reports, as covered by the Air Force “Table 210 Requirement,” 
for example, has revolutionized reporting on R & D Projects. The work of many months can be telescoped 
into a 20- or 30-minute filmed documentary for the benefit of key executives and military personnel 
who have limited time, but a great need to gather an over-all impression as quickly as possible. 

Major aircraft or missile manufacturers are using Auricon Professional 16mm Cameras for filming 
R&D Progress Reports in compliance with contractual obligations to the Armed Services and 
Government Agencies, under requirements such as Air Force “Table 210.” 

Presentation Films of R&D Engineering Extracts, Scientific Developments, Training Films, Company 
Facilities and Scientist and Engineer Recruitment Films are being produced with quality and 
dependability in full color or B&W, using Auricon Professional Cameras. Auricon Cameras have 
advanced features which set them apart as superb photographic instruments for precision film-making! 


AURICON 


A PRODUCT OF 


BERND T-BACH, Inc. 
6946 Romaine Street, Hollywood 38, California 
HOllywood 2-0931 


Write for your 
free copy of 
this 74-page 
Auricon Catalog 
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C7 You must be satisfied! 
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Professional Services 


BERTIL I. CARLSON 
Photoproducts Co. 


Consultants, designers, builders 
in PHOTO INSTRUMENTATION 


Box 60, Fort Lee, N. J. 


COLORTRAN CONVERTER 
LIGHTING EQUIPMENT 
The most illumination for the least investment 
CROSS COUNTRY RENTAL SYSTEM 
ELIMINATES COSTLY SHIPPING 
write for catalog 


NATURAL LIGHTING CORP. 
630 S. Flower St., Burbank, Calif. 


Professional Sound Resesding Services: 
Disk Mastering, Tape Editing, 
Dubbing etc. 
COMPONENTS CORPORATION, 
Recording Division 
Denville, N.J. Oakwood 7-0290 


TUFF COAT 
Multiplies the useful life of all types of rint 
and release film. Protects from scratches and 
abrasions. Safe, easy to use. Kills static, cleans 
and lubricates. Special type available for 
Videotape, Magstripe and Lacquered footage. 
Send for Brochure ‘‘S”’ 
NICHOLSON PRODUCTS CO. 
3403 Cahuenga Angeles 28, Calif. 
0. 7- 


CRITERION 
FILM LABORATORIES, INC. 


oa lete laboratory facilities for 16 
mm black-and-white and color 

i. a 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


Users of Permafilm Protection and 
SAVE Perma-New Scratch Removal show 
savings ranging from 25°% to 50% 
25--50°;, | and more by lengthening the life of 
ON their prints. A money-back test will 

convince you. 
PRINT 

t ve.-New 

PERMAFILM INC. OF CALIFORNIA 
CosTs 6446 Santa Monica Bivd. 
Holly wood 38-HO 4-4168 


ELLIS W. D’ARCY & ASSOCIATES 
Cc iting and D lop t Engi 
Xenon-Arc Applications 
Motion-Picture Projection 

Magnetic Recording and Reproduction 


Box 1103, Ogden Danes, Gary, Ind. 
Phone: Twin Oaks 5-420! 


PHOTOGRAPHIC 
INSTRUMENTATION 
Specializing in 


HIGH-SPEED 
Motion-Picture Photography 
Photographic Analysis Company 
100 Rock Hill Rd., Clifton, N. J. 

Phone: Prescott 


EAGLE FILM 
LABORATORY, INC. 
(Established 1951) 

A 16MM SPECIALIST LABORATORY 


341 E. Ohio St., Chicago 11, Ill. 
WHitehall 4-2295 


PROFESSIONAL MOTION PICTURE 
PRODUCTION EQUIPMENT 
Cameras, Sound Recording, Editing, 
Laboratory and Affiliated Equip 


Consulting Services by Qualified Engineers 
Domestic and Foreign 
REEVES EQUIPMENT CORP. 
10 E. 52nd St., NYC 
REEVESQUIP 


Cable: 


Complete Color 
lack & White 


an 
16 Motion Picture 
I I | m Laboratory Services 
including 
Sound Recording 


6555 North Ave., Oak Park, Ill., EUclid 6-6603 


FISCHER PHOTOGRAPHIC LABORATORY, INC. 


SUPPLIERS 
PHOTOGRAPHIC CHEMICALS 
and 


Consultants in Photographic Chemistry 
L. B Russell Chemicals, Inc. 
14-33 Thirty-First Avenue 
Long Island City 6, New York 
YEllowstone 2-8500 


16mm, 35mm, 70mm 
Motion Picture Cameras 


High Speed Cameras 
RENT 
Lenses 
Editing 
GORDON ENTERPRISES 


5362 N. Cahuenga, North Hollywood, Calif. 


FILM PRODUCTION EQUIP. 


The world’s largest source of supply for prac- 
tically every need for 
recording and editing motion picture films 


Dorrestic and Foreign 
S.0.S. CINEMA SUPPLY CORP. 


Dept. TE, 602 W.52St., N.Y.C.-Cable:‘SOSOUND 
Western Branch: 6331 Holly’d Blvd., Holly’d,Cal. 


ROCKY MOUNTAIN HEADQUARTERS 
16mm Film Services 
B&W and Anscochrome Processing 
Printing—Recording—Editing 
Production—Rental—Sales 
All types of film in stock 
Write for Price List 


WESTERN CINE SERVICE, INC. 
114 E. 8th Ave., Denver 3, Colo. AMherst 6-3061 


ALL 16mm PRODUCERS SERVICES 
Equip Rentals e Technical Crews 
40 X 70 Sound Stage 


16mm LABORATORY FACILITIES 
Exclusive TRIAD Color Control 
Additive Color Print Process, Plus B & W 


SOUTHWEST FILM CENTER 
3024 Ft. Worth Ave., Dallas 11, Texas 


Professional cards available to members. 12 insertions, 2x1 in., $60 


This is the most complete work on anima- 
tion that has been done to date.—Ernest M. 
Pittaro, Dancer-Fitzgerald-Sample Inc., 347 
Madison Ave., New York 17. 


Basic Electronics 


By Bernard Grob. Published (1959) by 
McGraw-Hill Book Co., 330 W. 42 St., 
New York 36. 524 pp. Illus. Tables. 6 by 9 
in. Price $9.25. 


Basic Electronics is the first volume of a 
planned two-volume text intended as an 
introduction to the electronics field for per- 
sons with no previous background in elec- 
tricity. It is based on the presentation of 
the subject in the technicians’ course at 
RCA Institute, where the author has been 
an instructor for the past twelve years. 
Little knowledge of mathematics, beyond 
simple arithmetic and the ability to read a 
graph, is assumed. Some algebraic expres- 
sions and such trigonometry as necessary 
to explain phase angles are used; an appen- 
dix is included explaining the basic defini- 
tions and simple manipulations employed. 
Similarly, when exponents are used in 
conversions between units, an appendix 
with a detailed explanation of their use is 
provided. 

The first nine chapters, approximately 
one-third of the total text, is concerned with 
fundamentals of direct-current circuits 
and the components associated therewith. 
Another third is devoted to the fundamen- 
tals of alternating-current circuits and com- 
ponents. The remaining third is divided 
between magnetism, electron tubes, tran- 
sistors, and radio-frequency losses. Follow- 
ing the text is a group of appendices cover- 
ing: subdivisions of the electromagnetic 
spectrum, FCC frequency allocations, tools 
and soldering, mathematics, resistor and 
capacitor color codes, abbreviations and 
symbols, and a curve for computation of 
exponential rise and decay in terms of RC 
or RL time constants. 

Each chapter is followed by a summary, 
examination questions, and problems. 
Also, following a group of chapters on a 
single subject, e.g., direct-current circuits, 
there is an additional summary, examina- 
tion questions, and a list of references. 

The presentation of the fundamentals of 
direct current, alternating current, and 
magnetic circuits is made in a clear, simple 
and logical manner. It is as thorough as 
could be expected of a nonmathematical 
treatment and is certainly very adequate for 
the reader group for which it is intended. 
The electrical units are defined clearly, 
relating them to such fundamentals as 
force, work and energy. Throughout the 
text considerable attention is paid to the 
practical physical aspects of the compo- 
nents involved, as for example the likely 
causes of component failures and methods of 
determining them. Also such practical and 
necessary technical aids as the reading of 
resistor and condenser color codes are ex- 
plained. 

The chapter on electron tubes treats the 
operation of the tube as a unit only, without 
going into vacuum-tube circuits. This is 
apparently to be covered in the second 
volume. Very nearly the same thing is true 
of the chapter on transistors; while some 
discussion of the three types of amplifier 
circuits is included, one feels that the sub- 
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ject of transistor circuits will be treated in 
greater detail in the next volume.—G. W. 
Read, Westrex Corp., Hollywood Div., 6601 
Romaine St., Hollywood 38. 


Exposure Manual 


By J. F. Dunn. Published (1959) John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16. (2d ed.; 1st ed. published 
1952) Published in 1958 in England by the 
Fountain Press. 268 pp. illus. 6} by 84 in. 
Price $7.50. 


The subject of best photographic ex- 
posure has become of increasing interest 
in recent years, and Mr. Dunn presents a 
very extensive and informative treatment. 
He is not daunted by problems of extreme 
conditions, a few of which he illustrates. 
These include a variety of night scenes, 
“tunnel” effect scenes with dark fore- 
ground and bright distance, interiors with 
sunlit windows or spot-lighted figures, etc. 

The plan of the book starts with funda- 
mental theory, which includes a_ brief 
historical note leading up to the ASA and 
BS (British Standard) indices. The BS 
index expresses the same information as the 
ASA index but on a logarithmic rather 
than arithmetical scale. The author dis- 
tinguishes between monochrome still ex- 
posure, based primarily on shadow render- 
ing; and motion pictures and color stills, 
based primarily on bright tone rendering. 
A brief discussion is given of the new 
exposure value scale with interlocking 
shutter time and lens stop. 

The plan of the book continues with an 
analysis of exposure tables and calculators, 
“integrating” or reflected light photo- 
electric meters, incident-light meters, and 
exposure photometers. It concludes with 
appendices that give film exposure indices 
(generally complete but not including 
Polaroid material), light conversion tables, 
and a bibliography of 62 items, Through- 
out the book, incidentally, considerable 
tribute is paid to the fundamental work of 
Loyd A. Jones. 

The book was written before the recent 
critical re-analysis of the ASA indices had 
well started. The high-speed films (tri-X, 
Royal-X, etc.) which initiated the occasion 
for the re-analysis are listed, and a notice of 
the “safety factor’ included in the ASA 
rating appears, but there is no inkling of the 
earnest and forceful discussion which has 
been going on in this country over the ASA 
indices. One would not realize that revision 
was again under consideration by the ASA 
committee. (Incidentally it appears that 
just lately a provisional decision has been 
reached to about halve the safety factor. ) 

The author has participated in the design 
of some of the meters described. In par- 
ticular he prefers the incident light pro- 
cedure and has devised an incident light 
meter to include back lighting conditions 
with the same single reading as for front 
lighting. The meter is always directed 
towards the camera from the subject 
position. It is provided with a diffuser 
which ‘‘back-leaks’ the side and back 
light in just the same proportion that these 
affect the exposure. 

One might close appropriately with a 
quotation from the preface of Percy W. 
Harris, ‘‘Is it necessary to learn all this in 
order to take a good photograph? The 


Nobody Owns 
Everything... 


Smart Pros rent their Equipment 


from CECO’s‘ im 


Better than new? 
cameras, lenses, lighting, generators, 


for perfect performance before they’re released for rental. 


mense stocks... 


Absolutely! Every item in CECO’s enormous stocks of 


sound recorders, etc., are checked out 
Smert producers 


find this has distinct savings. If CECO doesn’t have it for rent—who has? 


Cameras 

16mm & 35mm—Sound (Single or Double 
System) —Silent — Hi-Speed 

Lenses 

Wide angle—Zoom—Telephoto—Anamorphic 
Sound Equipment 

Magnetic—Optical 

Grip Equipment 
Parallels—Goboes—Other Grip accessories 
Dollies 
Crab—Western—Portable—Panoram—Cranes 
*CECO Trademark of Camera Equipment CO 


Lighting 
Arcs—Incandescents—Spots—Floods—Dimmers 
—Reflectors—All Lighting Accessories 
Generators 

Portable—Truck Mounted 


Editing Equipment 
Moviolas—Viewers—Splicers—Rewinders 
Projection Equipment 

16mm & 35mm—Sound & Silent—Slide—Continuous 


Television 
Closed Circuit TV 


FRANK C. ZUCKER 


Gamera CQuipment C..INC. 


Dept. 


315 West 43rd St., New York 36,N.Y. @ JUdson 6-1420 


The onimare » DEFINITION! 


The 

Most 

Accurate, 

Optically Perfect, 

Widest Range 

Lenses Ever 
For 16mm 


Designed ! 
Arriflex Cameras 


1émm Mitchell Cameras 
“C"' Mount Cameras 


COOKE 
SPEED 
PANCHRO 
SERIES 


New Series of COOKE Lenses ... 


We can't help crowing about this latest 

achievement in lenses by TAYLOR-HOBSON- 

Cooke. Made of rare earth glasses, their 
new series is the ‘‘latest'’ word in lens 
design. Optically and mechanically per- 
fect, they provide the sharpest defini- 
tion. Ideal for Theatrical or TV Film work, 
Write for further information today. 


For 35m Mitchell Stondard Gamera EQuipment ©..1Nc. 


& BNC Cameras * 35mm 8 


Standard Cameras ® 35mm Arriflex 
Comeros * 35mm Eclair Camerette 


315 West 43rd Street, New York 36, NY 
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answer is ‘No’, but having read every word 
of it I can assure (you) that the knowledge 
imparted by its study will add immensely 
to the pleasure of those who take photog- 
raphy seriously, and... thereby cut down 
wastage due to faulty exposures.” Pierre 
Mertz, Lido Beach, L. I., N. Y. 


Radioisotopes in the Service of 
Man 


By Fernand Lot. Published by United 
Nations Educational, Scientific and Cul- 
tural Organization, Paris, 1959 (copy- 
right 1958). 84 pp., 5, by 84 in., paper- 
bound, illus, with charts and photographs. 
Price: $1.00; 5/ (stg); 300 fr. 


Radioactivity was first discovered 


through an accident to a photographic 
plate, and photography is still handmaiden 
to the study of radioactivity. Conversely, 
radioactivity is a valuable tool in the study 
of photographic science. 

UNESCO convened an_ International 
Conference on Radioisotopes in Scientific 
Research attended by about a thousand 
scientists in Paris in September 1957. 
Brought together were representatives of 
chemistry, physics, and nucleonics to 
discuss the scientific aspects of radioisotopes. 
But radioisotopes are primarily a research 
tool, and this succinct pamphlet presents 
not only the implications of that Conference 
but also many detailed descriptions of 
technological applications. 

Though the book may be understood by 


OUR IS YOUR KEY TO 
_ SERVICE é DEPENDABILITY 


CAMART DUAL SOUND EDITOR 


MODEL SB-111 


Complete with optical sound reproduction head (or 
choice of magnetic sound) baseplate, amplifier-speaker. 
For single or double system sound. Easy to handle, no 
An unbeatable combination with the 
Zeiss Moviscop 16mm precision viewer, sharp bril- 


twisting film. 


liant 244 X 314 picture. 


Dual Reader less viewer... 
Zeiss Moviscop Viewer 
Special Reader Viewer Combination. . 


. $195.00 
... $269.50 


ARRIFLEX 16 


16 and 35mm Cameras in 
stock for immediate delivery. 
Arriflex 16 and 35mm sound- 
proof blimps available. 400’ 
magazines. Synchronous mo- 
tors. New & Used. 


CAMART CAR TOP CLAMPS 


Insure a steady tripod support for your news- 
reel camera when atop a station wagon or 
car plattorm. 


Heavy bronze construction. Weatherproof. 


Set of three $28.00 


CAMART SLATE & 
CLAPSTICK 


Large protessional size for sound 
productions. Contains space for 
all essential information. Origi- 
nally sold for $11.75. Now only 
$4.75 


Other Sizes 
to Your 
Specifications 


te CAMERA MART... 


1845 BROADWAY (at 60th S$).) 


NEW YORK 23 - Plora7-6977 - Cable: Comeromort 


the layman, the applications of radio- 
isotopes cut across so many fields that the 
specialist may find himself informed. The 
book touches on: the discovery of natural 
radioactivity and the development of 
artificial radioactivity; the production of 
radioactive isotopes; the detection of 
radiation; the use of isotopes by physicists, 
chemists, biologists, and agronomists ; thera- 
peutical applications; industrial applica- 
tions; a great variety of other applications, 
from insect control to analysis of meteorites ; 
and the effect of radiations on living matter. 

A three-page glossary defines 55 terms. 
Excellent news photographs printed on 
glossy paper are tipped in and clear charts 
illustrate the technical writing about atoms 
and the production of radioisotopes. 


How Photography Works 


By H. J. Walls, The Macmillan Company, 
New York, 1959. 352 pp., 53 by 83 in., 
$8.50. 


H. J. Walls, a physical chemist now 
Director of the Forensic Science Laboratory 
in Newcastle, England, addresses himself 
to the intelligent layman. His main 
objective is to arm the skillful photographer 
with some understanding of the scientific 
basis of his tool. Dr. Walls assumes a 
familiarity on the part of his reader with 
photographic materials but not with 
science and technology. If he is willing to 
accept students without acquaintanceship 
with physics or chemistry (or those who 
have met the subjects in school but can no 
longer place the face), he is hopeful that 
they will go further and deeper. To this 
end, his bibliographical notes range from 
“‘Teach Yourself Chemistry” to papers in 
such learned journals as Transactions of the 
Faraday Society. 

Exceptionally well-executed charts 
(drawn by the author) illustrate the sixteen 
chapters on: ‘‘How an Image is Formed,” 
“Light and Matter,” “The Power of 
Silver,’ “Light and the Emulsion,” 
“Development,” “The Rest of Processing,” 
‘From Subject to Picture,” three lessons 
in chemistry, two chapters on color, and a 
final discussion of the subjective aspects of 
photography, “Looking at the Photo- 
graph.” An unusual eleven-page index 
incorporates a_ not-exhaustive glossary, 
but useful nevertheless. The author writes 
with great charm and grace. 

Obviously not a book for the pro- 
fessional photographic scientist, “How 
Photography Works” is one for him to 
recommend to. students, non-technical 
administrators, and others who come to him 
with questions, 


The Optical Industry Directory for 1959 
lists 1200 American firms supplying optical 
instruments, components, raw materials 
and services. Products of all types used for 
optical purposes are listed alphabetically 
together with the names of companies 
supplying the specific item. The Directory 
also contains a catalog of corrected lenses 
both domestic and foreign. The 254-page 
lists, in all, about 400 items including 
special services. This edition (the fifth) 
has been completely revised and includes 
changes in products and company or- 
ganizations that have occured since the 
1958 Directory was issued. It is priced at 
$5.00. 
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HAS YOU 
IN MIND FOR 
THE FUTURE 


THE ULTIMATE IN 
SCREENING FACILITIES 


New 60 seat theater and separate conference 
room with 16mm projection 


FIRST JET SPRAY COLOR PROCESSOR 


TWO NEW FLOORS OF 
CUTTING ROOMS AND OFFICES 


ART Cc 


245 West 55th St., New York 19, N. Y. * PLaza 7-4580 


IN CANADA: ASSOCIATED SCREEN INDUSTRIES, Ltd. * 2000 Northcliff Avenue, Montreal, Canada 
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Perspective: Quarterly Review of Progress 
in Photography, Cinematography, Sound and 
Image Recording is published by Focal Press, 
31 Fitzroy Square, London, W. 1. The 
review in the July issue of the Journal (p. 
505) erroneously reported the publisher as 
Fountain Press. The Journal regrets the 
error. 


Camera News of West Germany is a new 
publication for “bringing the latest and 
advance news of West German photo 
industry developments” to readers in the 
United States. It is published at 17 E. 
45 St., New York 17. The publisher is 
Norman C. Lipton; the Editor is George 
Berkowitz. In the first (July) issue the 
emphasis is on still photography. The 
12-page magazine contains articles describ- 
ing and evaluating photographic products 
manufactured in West Germany and a 
listing of new products. 


current 
literature 


The Editors present for convenient reference a 
list of articles dealing with subjects cognate to 
motion-picture engineering published in a 
number of selected journals. Photostatic or 
microfilm copies of articles in magazines that are 
available may be obtained from The Library 
of Congress, Washington, D.C., or from the 
New York Public Library, New York, N.Y., at 
prevailing rates. 


American Cinematographer vol. 40, June 1959 
Choosing and Using Lenses (p. 350) J. V. Mascelli 


PEERLES 


Scratches on Film 
Irritate Audiences 


Scratches are havens for dirt, and 
refract light improperly. On the 

screen, they mar the picture and may 
distract attention. If on the sound track, 
they produce offensive crackling. 


Fortunately scratches can almost 
always be removed — without loss 
of light, density, color quality, 


or sharpness. 


Write for brochure 


EERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, NEW YORK 
959 SEWARD STREET, HOLLYWOOD 38, CALIF. 


Spin Your Own Cobwebs (p. 352) J. Henry 
Filming “The Diary of Anne Frank” (p. 360) 
H. A. Lightman 


Versatile Tripod-Dolly (p. 363) 
A Faster Color Negative (p. 364) F. Foster 


vol. 40, July 1959 
The Ultimate in TV News Camera Portability 
(p. 420) B. Palmer 
The Arriflex 35 (p. 426) 
Instantaneous Film Processor (p. 429) J. Henry 
Aerial Image and Animation (p. 430) V. W. Palen 
How to Dupe 16mm Sound Films with a Pro- 
jector (p. 432) J. A. Oswald 


British Kinematography vol. 34, April 1959 
Technirama (p. 94) F. G. Gunn 
Centre Splitting of 35mm Release Prints (p. 105) 
L. F. Rider 
vol. 34, May 1959 
The Problems of Telecine (p. 122) R. W. Whatley 
High Speed Cinematography (p. 132) J. Hadland 
An Ektachrome Processing Plant (p. 137) W. M. 
Harcourt 


Electronics World vol. 61, June 1959 
Those Marginal TV Defects (p. 42) W. H. 
Buchsbaum 


International Projectionist vol. 34, May 1959 

Focus- and Field Depths of 35-mm_ Projection 
Lenses (p. 5) R. A. Mitchell 

The Videotape Recorder (p. 11) G. Goodall 


vol. 34, June 1959 
Screen Light Requirements in Modern Projection 
(p. 5) R. A. Mitchell 
The Videotape Recorder (p. 10) G. B. Goodall 
New Strong Electric Corp. 35/70-mm Arclamp 
(p. 13) 
Viewing the Projector as an Integral Optical- 
Mechanical System (p. 14) H. E. Rosenberger 


Kino-Technik vol. 13, May 1959 


Technischer Fortschritt im modernen Bild- 
werferraum (p. 104) G. E. Wegner 

Normalfilm-Projektoren europaischer Produktion 
(p. 108) 

Transistorverstarker auch im Lichtspieltheater 
(p. 110) H. Thiele 

Die Stromversorgung durch Trockengleichrichter 
(p. 112) O. Fritz 

Gleichrichter fiir Kino-Bogenlampen (p. 115) 

Grundsatzliches zur: Automation der Filmvor- 
fiihrung (p. 120) H. Tiimmel 

Vergleich der Giite von Fernsehbildern (p F33) 
E. Fendler 

Zur Anwendung des Fernsehens im klinischen 
Betrieb (p. F35) P. P. Segschneider 

DIN 15741 Kinoprojektionsobjektive (p. 130) 
Proposal May 1959, and discussion 

Die Cinemiracle-Anlage im Sportpalast Berlin 
(p. 142) H. P. Zoller 


Gelungene Illusion des Miterlebens beim Cin- 
erama-Film (p. 145) 


Motion Picture Herald vol. 215, June 13, 1959 
Screen Standards for Today’s Projection (p. 34) 
M. Hurley 


New Strong Lamp for 70mm Projection (p. 36) 


RCA Review vol. 20, June 1959 

Quality-Control Determinations of the Screen 
Persistence of Color Picture Tubes (p. 293) 
J. M. Forman and G. P. Kirkpatrick 
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products 


Cand developments) 


Further, information about these items can be 
obtained direct from the addresses given. As in 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 
endorsement of the products or services. 


The Hurletron Automatic Shutter, a 
product of Electronic Systems, Inc., a 
subsidiary of Electric Eye Equipment Co., 
1938 E. Fairchild St., Danville IIl., is 
applicable to two types of control systems. 
The punch-tape control system combines 
memory and reader in one compact unit, 
using one-inch paper tape standardizing 
with codes corresponding to the Bell & 
Howell punch tape used on the color ad- 
ditive printer. These tapes provide con- 
trol for necessary printer-shutter functions 
such as automatic start, light intensity, 
dissolves, fade lengths and automatic 
stop. This reader can be adapted for use 
with any punch-tape system. The shutter 
mechanism is designed to fit both Model D 
and Model J printers. 

The Hurletron Control Board System, 
also illustrated, stores program intelligence 
set by the operator for as many scene 
changes as desired up to 150. The unit was 
primarily planned for use in the labora- 
tory for printing from a loop tree. The 
system is designed to reset automatically 


from any selector position allowing it to 
recycle, making an indefinite number of 


A new air-to-ground TV system will 
be used to provide television coverage of the 
U.S. Air Force 7th Annual World-Wide 
Weapons Meet (Project William Tell) at 
Tyndall Air Force Base, Fla., Oct. 14-23. 
The program coverage will be provided by 
Dage Television Div., Thompson Ramo 
Wooldridge Inc., Michigan City, Ind., 
in cooperation with the U.S. Air Force at 
Tyndall. 

Book-size transistorized TV cameras used 
in military supersonic jets will be the air- 
borne “‘eyes”’ of the spectators as they watch 


prints. Both units operate from any pres- 
ently accepted cuing system. 


jet drone launchings, interceptor aircraft in 
flight, the interceptor attack and the firing 
of missiles from up to 150 miles away. 
Broadcast cameras, Dage Model 320-B, 
will be the ‘“‘eyes” of the spectators on the 
ground. 

TV cameras, both airborne and on the 
ground, will be fed to a giant TV control 
center located in a mobile trailer adjacent 
to Base Operations on the flight line. 
From this trailer, cameras will be switched 
and a picture signal fed to a broadcast 
transmitter. 


New transistorized headset amplifier 
for TV studio communication 


Daven announces a new Transistorized Interphone 

Amplifier, Type 90, which provides a marked im- 

provement in studio communications. As a com- 

panion unit to the Western Electric Type 52 head- 

set, advantages of this transistorized amplifier 

over the normal induction coil are: 

1. Again of 20 db. 

2. Mounts directly in place of the induction coil. 

3. Sidetone automatically adjusts when addition- 
al stations join the circuit. Receiver level min- 


Write today for further information. 


imizes local acoustical interference. 

4. No significant increase in power consumption. 

5. Permits up to 32 stations. 

6. Manual control with external variable resistor, 
if desired. 

7. Operates from 24 volt ‘‘Talk Bus’' independ- 
ent of polarity. 


“DAVEN~ 


LIVINGSTON NEW JERSEY 


TODAY, MORE THAN EVER, THE DAVEN © STANDS FOR DEPENDABILITY 
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THE REVOLUTIONARY 


NEW 
INSTANT 


PROGES SOR 


e See what you shoot instantly 


e Will fit most 16mm 
Motion Picture Cameras 


e Approx. wt. only 15 Ibs. 


e Economically Priced— 
Eliminates Labs 


e FOR Television and 
Motion Picture Industry 
Sports Events Kinescoping 
Microfilming Industrial Films 


Write for additional information 


¢? 

ne ~ peed, WNC. 
Ploneer 6-6000 

ROOSEVELT RACEWAY, WESTBURY, N.Y. 


Improved quality of British suppressed- 
frame kinescope recording is announced 
by Rank Precision Industries, Ltd., through 
the use of a phosphor with a long afterglow, 
thereby causing the image of one field, 
scanned during the film pulldown period, 
to remain on the screen during the subse- 
quent field when the shutter is open. The 
fully interlaced frame is therefore recorded 
during the interval that the shutter is open 
and the film is stationary in the gate. 

The particular phosphor chosen, having 
a persistence extending to 20 milliseconds, 
produces an orange colored image instead 
of the blue image customary in telere- 
cording. However, this may be overcome by 
the use of panchromatic film stock. 

The problem of obtaining uniform ex- 
posure is complicated by the fact that one 


The Kensol Hot Press for producing 
opaque titles on posterboard, paper, cel- 
lulose acetate, photographs, cloth, etc., 
has been announced by Camera Equip- 
ment Co., 315 W. 43 St., New York 36. 
The stamping head of the press is designed 
to swivel up to a 90° angle to permit 
“crawl” work and to get special angular 
effects. The preheating hot plate is ther- 
mostatically controlled for consistent stamp- 
ings. The stamping foil is available in 
17 different colors in 200-ft rolls. A type kit 
with popular sizes and faces for TV and 
Film titling is also available. There are 
several models, beginning at $450. 


field has been newly scanned while the 
previous field, which was scanned during 
the pulldown of the film, is already de- 
caying. Both these effects are compensated 
by suitably modulating the signal fed to the 
recording cathode-ray tube. 

The modulating waveform required for 
the process of equalizing exposure is de- 
rived from an accurately cut mask rotated 
by the camera driving shaft. By means of a 
photocell and a suitable lamp the profile of 
this mask is used to derive the required 
electrical waveform. 

By means of this “‘stored field” system, 
conventional cameras such as the Newall 
camera pictured here, may be used for 
35mm photographic recording of the 25- 
frame/sec British TV picture images. 


An electronic method of minimizing the 
‘thowling”’ and ‘‘singing’’ in public-ad- 
dress systems caused by acoustic feedback 
of room reverberations has been developed 
at Bell Telephone Laboratories. The 
development is based on a constant-fre- 
quency shift device, called a frequency 
shift modulator. It is inserted into the cir- 
cuit between microphone and loudspeaker. 
When the input signal’s frequency shift is 
made equal to the mean distance between 
the major peaks and adjacent valleys of the 
room’s gain response characteristic, energy 
generated at the gain peaks is quickly 
absorbed in the valleys of the response 
characteristic after one trip of the sound 
energy around the acoustic feedback loop. 
Use of this method is said to permit a two- 
fold increase in the loudness of a conven 
tional public-address system without in- 
curring instability. 


Membership Certificates (Active and Asso- 
ciate members only). Attractive hand 
engrossed certificates, suitable for framing for 
display in offices or homes, may be obtained 
by writing to Society headquarters, at 55 
West 42nd St., New York 36, Price: $2.50. 
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A 15-lb vidicon-type camera for closed- 
circuit television has been announced by 
Sylvania Electric Products Inc., 730 Third 
Ave., New York 17. Designed for ease of 
operation and economy, the camera has 
been announced as requiring no special 
lighting and able to transmit an image on 
any selected channel from 2 through 6 to 
any standard home-type receiver. It is 
equipped with a turret mount to accom- 
modate three different lenses but is avail- 
able with one, two or three lenses as re- 
quired. It is designed to sell at a price of 
approximately $545. 


A variable programming circuit designed 
to control and change the sequence of 
functions in automatic equipment where 
several functions must be performed in 
sequence has been announced by G. H. 
Leland, Inc., 123 Webster St., Dayton 2, 
Ohio. The circuit employs a Ledex Rotary 
Selector that uses an inverse-homing, tab- 
type control-wafer switch. The control 
wafer, in conjunction with a_hold-in 
resistor, will cause the selector, when im- 
pulsed, to skip over unwanted positions. 
Va: iations in the positioning of the selector 
are accomplished by placing a toggle switch 
between the hold-in resistor and each 
homing contact. An open toggle switch 
permits the selector to step past that posi- 
tion automatically when the impulse switch 
is closed. 


ColorTran products, manufactured by 
Natural Lighting Corp., 630 S. Flower St., 
Burbank, Calif., is distributed in Europe by 
Mole-Richardson of England. The re- 
cently signed agreement calls for im- 
mediate establishment for rental centers 
in England, France, Italy, Germany and 
Austria, with production of the equip- 
ment in Europe to begin within the next 
12 months. 


Houston Motion Picture Service of 
San Diego, Calif., has been acquired by 
Houston Fearless Corp. and will be oper- 
ated as a division of the parent company. 
Houston Fearless has recently reorganized 
under a new management group and is 
currently expanding its component work 
in industrial and military electronics. 


Send Your Film 
To The Complete 


16MM Service 
Laboratory 


Unsurpassed for... 


SPEED 


Personalized 


MOTION PICTURE LABORATORIES, INC. 


781 S. Main Street 


Memphis 6, Tenn. Phone WHitehall 8-0456 


You are there — with Cinema... 
Professor 


Rudolph Rancid 


(Somewhere in Lower California) 


Q.—‘‘What’'s that you have in 
your hand, Doctor?” 

A.—“This here? Why it's a 
CINEMA Custom Modular 
Switch. And I’m not a doc- 
tor." 

Q.—‘‘Oh. Are you an electronic 
physicist?” 

A.—‘“‘No. I’m an avocado 
farmer.” 

Q.—‘“‘My, that certainly is a 
strange combination.” 

A. — ‘Sure is, and I'm going right 
down to patent my new tree 
that grows these things.” 

Q.—‘‘Do you think every tree 
should bear CINEMA Cus- 
tom Modular Switches?” 

A. —‘‘They better not or I'll have 

to go back to farming those 

darn avocados.” 


sag The gentleman is 
right about it being 
a CINEMA ENGI- 
NEERING Custom 
Modular Switch, 
but unlike an avocado it doesn’t 
grow on a tree. Years of exhaus- 
tive experimentation and devel- 
opment have gone into CINEMA 
switches, whose reliability has 
been measured, weighed and 
forecast. Ruggedly constructed 
and precisely designed, they are 
available in a wide range of sizes 
made to individual pole and posi- 
tion requirements at low cost. 
Contact our local representative, 

or write for our catalog 17S. 


€>CINEMA 


ENGINEERING 


DIVISION AEROVOX CORPORATION 


1100 CHESTNUT + BURBANK, CALIF. 
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A closed-circuit television system de- 
signed for rugged, continuous duty opera- 
tion has been announced by Kintel, di- 
vision of Cohu Electronics, Inc., 5725 
Kearny Villa Rd., San Diego 11, Calif. 
The system features automatic operation 
and is reported to be self-adjusting for 
light level variations up to 2000:1 and to 
provide automatic adjustment to + 1% 
linearity. The cameras are designed to 
operate in temperatures up to 150 F without 
protection and a specially designed camera, 
the 1986CN, operates in noise levels up to 
145 db. The equipment can be supplied on 
a lease-purchase plan. 


An automatic sound-synchronized slide 
projector has been announced by Amplifier 
Corp. of America, 398 Broadway, New 
York 13. The new unit features a one-piece 
integrated construction of an automatic 


tape-cartridge record-play mechanism and 
a 500-w projector. Models are available 
with monophonic or stereophonic record- 
play facilities utilizing two, three, or four 
tracks on }-in. magnetic tape. Depending 
upon tape speed, record-play time of the 
various models ranges from 30-min to 8 hr. 
A separate built-in recorder (on record- 
play projectors) permits programs to be 
produced with the projector and subse- 
quently played back on the same or other 
playback projectors. Each slide change 
automatically puts a 20-cycle control tone 
on the same, or on an adjacent track. 
During playback, the control tone auto- 
matically changes the slide in synchronism 
with the original timing. The firm is work- 
ing with Keystone Camera Co. on this new 
line of slide projectors. A number of models 
will be available with prices beginning at 
$359.00. 


An optical material called Irtran, de- 
veloped by Eastman Kodak Co., is trans- 
parent to infrared radiation and is expected 
to have important applications in the con- 
struction of missile systems. The substance, 
which looks in ordinary light like translu- 
cent glass, retains its transparency to in- 
frared radiation and temperatures beyond 
1200 F, according to the results of tests 
conducted by Kodak scientists. The mate- 
rial can be ground and finished with meth- 
ods normally used for glass. The substance 
is said to transmit 90% radiant energy at 
certain wavelengths and to have improved 
transparency as far as 8 microns into the 
infrared portion of the spectrum. 


You cannot damage film with this hi 


Special Non-Scratch Buffers 
Requires Only 15 feet of Leader 


Electric Solution Level Indicat 


Veriable Speed DC Drive 


TEL-Amatic’ NEG. 
35 mm FILM CLEANER 


Assures Better Results Than 
Machines Twice the Price! 
hly advanced, TEL- 


Amatic JET-SPRAY film cleaning machine. Extensive lab- 


oratory tests using films with the softest emulsions have 
proven excellent results. Also features silent belt timing 
drive, 3,000’ capacity, speed in excess of 10,000’ per 
hour and fine precision workmanship. One person can 
handle a battery of TEL-Amatics—a great labor saver. 


Just a Few af the Many Features: 
Jet-Spray Film Wash for BOTH 16mm and 35mm Film 
Curved Vacuum Air-Blast Squeegees (Patent applied for) 


Automatic Operation—Pushbutton Control 
Designed for Originals and Release Prints 
Continuous Air and Solution Filtering 


Pp VISIBLE at all times 


& POS. 


COMPLETE 
onty $2950 


®Registered Trademark 


“The Department Store of the Motion Picture Industry Since 1926” 


S. O. S. CINEMA SUPPLY CORP. 


Dept. T, 602 West 52nd St., New York 19—PLaza: 7-0440—Cable: SOSound, N. Y. 
Western Branch: 6331 Hollywood Boulevard, Holly'’d. 28, Calit—Phone: HO 7-2124 


The 251-A Equalizer, a miniature in- 
strument for corrective equalization in 
recording and reproduction of sound, is a 
product of Electrodyne Corp., 503 South 
McClay St., Santa Ana, Calif. Dimensions 
are 34 by 14 by 5} in. It weighs 1} lb. The 
instrument is a passive, L-C-R, bridged-T 
network with two sliding levers for attenu- 
ation and equalization; one for low fre- 
quencies and one for high, adjustable in 
2-db steps at specified frequencies with a 
maximum equalization of 12 db and a 
maximum attenuation of 16 db. It is priced 
at $260. 


An air-modulated loudspeaker capable of 
producing 2000 acoustic watts of power 
has been manufactured by Altec Lansing 
Corp., Anaheim, Calif., a subsidiary of 
Ling Electronics, Inc., for Boeing Aircraft 
Corp. It will be used for the testing of panels 
and electronic components used in missiles 
and aircraft. The high-intensity sound 
generated by the loudspeaker will duplicate 
that which may be encountered during 
flight. The horn section of the unit is 15 ft 
long with a 36 sq ft opening at the mouth. 
It generates energy by electrically modulat- 
ing a powerful airflow (25 lb per sq in. at 
150 ft/min). A 50-w amplifier triggers the 
air supply from the air compressor. 


A stage lighting technique introduced by 
TelePromTer Corp. utilizes two portable 
vertical screens, 15 by 20 ft, and two 
Telepro 6000 rear-screen projectors with 
specially adapted beam _ rotators. The 
technique was first used during a cross- 
country tour of Harry Bellefonte. Specially 
designed background settings were auto- 
matically flashed on the screen to eliminate 
the need for stage curtains and to reduce 
the number of technicians usually required 
for operating background lighting and 
stage effects. 
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employment 
service 


These notices are published for the service of the 
membership and the field. They are inserted 
three months, at no charge to the member The 
Society's address cannot be used for replies. 


Positions Wanted 


Motion Picture Cameraman. Active member 
SMPTE now employed at local film studio. 
Formerly with Telenews and CBS-Newsfilm. 
Just completed study in film production in the 
States with M.S. degree. Owner of 16mm 
Bell & Howell and 35mm Arriflex cameras. 
Desire film assignments in Formosa and neigh- 
boring countries—16/35, color/B&W, news, 
documentary, educational and production work. 
Write: Dennis K. Chin, P. O. Box 222, Taipei, 
Taiwan. 

Chemist. Over 6 yrs experience with major 
laboratory in color and black-and-white develop- 
ing, quality control, troubleshooting and process- 
ing equipment. Write: Marvin Leff, 2109 76th 
St., Brooklyn 14, N. Y. 

Cameraman—Motion, Still, Aerial. 7 yrs 
experience, Navy and civilian school graduate. 
Experienced in aerial, still, data gathering and 
motion-picture production photography and 
equipment. Employed by major aircraft cor- 
poration and Cape Canaveral Missile Test 
Range. Past membership in American Society 
of Photogrammetry, Active Member of SMPTE. 
Single, age 27, will relocate. Prefer position as 
photog. coordinator or motion-picture camera- 
man with large corporation. 1808 Tower Rd., 
Glen Burnie, Md. 

Representative. Wanted: to represent equip- 
ment manufacturer or other in capacity of 
public relations and trouble shooter, calling on 
industrial, TV producers etc. 35 yrs experience 
camera work, projection and reinstating alien- 
ated clients. Centrally located in Syracuse for 
travel in East. R. Rees Lumley, 339 South 
Warren St., Syracuse 2, N.Y. 

Film Production. Talented production executive 
desires relocation in N.Y.C. area. Experienced in 
all phases of motion-picture production, partic- 
ularly industrial, documentary and_ public 
relations films. Resume and references supplied 
on request. Write: Les Miller, Rm 707, 276 
Fifth Ave., New York 1. MU 9-1771. 

Film Production. Assignment wanted for travel 
film, news, documentary or educational film. 
Have three B&H cameras, wide-angle lens to 
400 mm, one special camera for slow motion, 
motor driven, also still cameras and tape re- 
corder. Have shot recent TV series and bird life 
film for national studio. Made over fifty trips 
through Central American and six through most 
of Europe. Will accept assignments to any area. 
F. Robert Johnston, 278 East 23 St., Costa 
Mesa, Calif. 

Film Salesman-Project Supervisor. Expand your 
business—rare opportunity to acquire creative 
man with diversified experience in film promo- 
tion, production, distribution. Ivy League grad, 
33, personable. Excellent refs. Write: EO, 
Suite M 18, 314 East 38 St., New York 16. 
General Manager, Sales Executive. Experi- 
enced film executive with record of improving 
profits. Has held positions as General Manager, 
Managing Director and President of film houses 
producing for leading ad agencies handling “blue 
chip” accounts. Improved production quality, 
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cut costs and increased sales volume. Background: 
production experience in film, television and 
radio. Education: business and technical. Age: 
33. Family man. Bilingual: English/Spanish. 
Seeks challenging position in film, television or 
allied field that requires contact at high level, 
creative thinking and unlimited energy. Résumé 
on request. Reply: Suite 717, 145 W. 47th St., 
New York 36. Tel: CO 5-6300. 


Positions Available 


Engineer. Future assured in growing organ- 
ization located in convenient Long Island City 
area for mechanical and design engineer having 
at least 7 yrs experience in photography, com- 
puter and records systems. Capable of taking 
project from scratch to completion. Write or 
call for appointment: Prestoseal Mfg. Corp., 
37-27 33 St., Long Island City 1, N. Y. STill- 
well 4-6832 

Photographic Specialist. Require professional 
for executing photographic assignments in 
creative application of all available photographic 
techniques and equipment. Applicant must 
interpret requirements of those using photo lab 
facilities. Direct and photograph motion pictures 
and stills. Direct the work of other photographers 
and technicians. Send resume to: W. O. Borden, 
Employment Office, Convair-Astronautics, 
Cocoa, Fla. 

Engineers, Mechanical & Electronic. Ex- 
perienced in design, production, manufacture 
of photographic consumer and/or military 
products and instrumentation. Must be familiar 
with motion-picture camera and _ projector 
design; capable of creative simple design 
solutions for economical production manu- 
facture; knowledge of dimensioning for parts 
interchangeability. Opportunity to join repu- 
table engineering staff of progressive, rapidly 
growing organization. Foto Development Corp., 
123 Eileen Way, Syosset, L.I., N.Y. 

Designer. Expanding manufacturer needs de- 
signer with experience in  motion-picture 
laboratory equipment. Write or call Forwav 
Corp., 245 West 55 St., New York 19. CO 
5-0372. 

Cinematographer-Editor. Small organization 
in Chicago area requires capable industrial 
cameraman for work in 16mm color, combining 
editing and some still work for sound slidefilms. 
Man selected must have good college back- 
ground, married, under 35. Recent grads with 
good college background in motion picture-TV 
or cinematography will also be considered. Good 
income with excellent opportunities for advance- 
ment. Please furnish references, salary require- 
ment and qualifications. Address P.O. Box 244, 
Park Ridge, 


Optical Effects. Exceptional opportunity for 
responsible young married man (25-35) to 
embark on motion-picture film career with 
leading optical effects house. Good health and 
basic knowledge of still photography required. 
If you knpw a career minded ambitious young 
man who can accept challenging work have him 
contact Eastern Effects, Inc., 333 West 52nd 
St. New York 19. CIrcle 5-5280. 

Electrical Engineer. Manufacturers of instru- 
mentation cameras currently engaged in en- 
larging their facilities are looking for a me- 
chanical engineer experienced in the design of 
motion-picture cameras, optical printers, or 
related equipment. Write or call for an appoint- 
ment. Photo-Sonics, Inc., 2704 W. Olive Ave., 
Burbank, Calif. Attn: Otto Schiff—VIctoria 
9-3144. 

Engineers—Optical, Video Circuitry, TV 
Systems with training and experience to assume 
broad project responsibility. These openings 
afford opportunity to work in advanced mobile 
and airborne TV areas where individual con- 
tributions can range from conceptual realiza- 
tion to proof of feasibility. Please write informally, 
in complete confidence to: Mr. Joseph Skelly, 
Box 12, DuMont Research & Development Di- 
vision, 750 Bloomfield Ave., Clifton, N.J. 


TELEVISION 
NETWORK 


A Division of 
Columbia 
Broadcasting System, Inc. 


Design Engineering De- 
partment has openings 
for engineers (non-operat- 
ing) capable of accepting 
full responsibility for de- 
velopment and design of 
audio and video systems 
and facilities. Oppor- 
tunity to progress in 
advanced technical fields 
related to video tape 
recording, large studio and 
network master-control 
systems, and the electronic 
aspects of film trans- 


mission and recording. 


Degree of BS (or MS) 
plus 2 to 5 years electronic 
development and design 


experience required. 


Send Resume to: 


Employment Manager 
CBS Inc. 

485 Madison Avenue 
New York 22, New York 
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Duplicating Film 
Positive 
Negative 


Gevaert Duplicating Positive Fine Grain, Type 362, is a dependable film for 
producing master positives. Gevaert Duplicating Negative Fine Grain, Type 463, 
is a perfect companion product for printing dupe negatives. 


Both of these duplicating films have great consistency and very high definition. 
Type 362 and 463 were made to be 


used together, designed to meet the exact 
requirements of duping. 


Try them, 


and learn for yourself the advantages that 
these Gevaert films offer you. 


'GEVAERT. 


GEVAERT 


Complete assortment of highest quality 


PHOTO-PRODUCTEN 
In the U. S.: 
In Canada: 


material 


BELGIUM 


N.V. MORTSEL (ANTWERP) 
The Gevaert Company of America, Inc., 321 West 54 Street, New York 19 


Photo Importing Agencies Ltd., 345 Adelaide Street West, Toronto 2B, Ontario 
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Contents — pages 706 - 734 


News Columns 


Fifth International Congress on High-Speed Pho- 
tography—Senate Resolution. . . ..... 706 
Education, Industry News ....... +++ 712 
Translated Abstracts From Foreign Journals. . . 714 
Screen Writing and Production Techniques, by Charles 
W. Curran; The Technique of Film Animation, by John 
Halas and Roger Manvell, reviewed by Ernest M. 
Pittaro; Basic Electronics, by Bernard Grob, reviewed 


Advertisers 


Arriflex Corp. of America . . . 


Camera Equipment Ce. 
Camera Mart, Inc... . . 
Cineme Engineering Co.. 


Electronic Applications, Inc.. ‘ 
Filmline Corp... . . 
Gevaert Photo-Producten N.V. 


Meeting Calendar 


ASCE, Annual Convention Oct. 19-23, Hotel Statler, Washington, D.C. 

American Standards Association, National Longa on Stondards, 
Oct. 20-22, Sheraton-Cadillac Hotel, Detroit, 

Acoustical Society of America, Fall Meeting, Oct. "22-24, Wade Park 
Manor Hotel, Cleveland, Ohio. 

Society of Photographic Scientists and Engineers, Oct. 26-30, Edge- 
water Beach Hotel, Chicago. 

Association of Consulting Chemists and Chemical Engineers, Annual 
Symposium, Oct. 27, Sheraton-McAlpin Hotel, New York. 

Aircraft Electrical Society, Annual Display of Aircraft and Missile Elec: 


by G. W. Read; Exposure Manval, by J. F. Dunn, re- 
viewed by Pierre Mertz; Radioisotopes in the Service 
of Man, by Fernand Lot; How Photography Works, by 
H. J. Walls; The Industry Directory 1959; 
Perspective, Focal Press, London 
News of West Germany. 

Current Literature... . 

New Products. . . 


Employment Service . . 


Magnasync Mfg. Co., Ltd. . 
Motion Picture Laboratories, Inc. 
Movielab Color Corp... 

Peerless Film Processing Corp. . 
Professional Services. . .. . 
Rank Precision Industries Ltd. 
$.0.S. Cinema Supply Corp 
Superior Mfg. & Instrument Corp. 
Tri Art Color Corp.. x 
Unicorn Engineering Corp. 
Wollensak Optical Co. . 


IRE and AIEE, Transistor and Solid State Circuits Conference, Feb. 11-12, 
1960, Univ. of Penn., Philadelphia. 

National Society of Professional Engineers, Winter Meeting, Feb. 18- 
20, 1960, Broadview Hotel, Wichita, Kan. 

National Electrical industries Show, Mar. 6-9, 1960, Coliseum, New 
York. 

ASCE, New Orleans Convention, Mor. 7-11, 1960, Jung Hotel, New 
Orleans, La. 

IRE National Convention, Mor. 21-24, 1960, Coliseum and Waldorf- 
Astoria Hotel, New York. 

Ameri Chemical Society, Notional Meeting, Apr. 5-14, 1960, 


trical pay rer Oct. gy Pan Pacific Auditorium, Los A 

IRE, Electron Devices Meeting, Oct. 29-31, Shoreham Hotel, Washing- 
ton, D.C. 

IRE and ISA, National Automatic Control Conference, Nov. 4-6, New 
Sheraton Hotel, Dallas, Texas. 

Louisiana Polytechnic Institute, Instrumentation Conference, Nov. 5, 6, 
Ruston, La. 

IRE, instrumentation Conference, Nov. 9-11, Atlanta, Ga. 

Armour Research Foundation, National Industrial Research Conference, 
Nov. 12, 13, Sherman Hotel, Chicago. 
American Rocket Society, Annual Meeting, Nov. 16-20, Sheraton-Park 
Hotel, Washington, D.C. 
International Automation Ex and Congress, Nov. 16-20, New 
York Trade Show Bidg., New York. 

ASME, Annucl Meeting, Nov. 29-Dec. 4, Chalfonte-Haddon Hall, 
Atlantic City, NJ. 

American Association for Advancement of Science, Annual Meeting, 
Dec. 26-31, Chicago. 

Sixth National Symposium on Reliability and Quality Control, Jan. 11- 
13, 1960, Statler Hilton Hotel, Washington, D.C. 

Institute of the Aeronautical Sciences, Annual Meeting, Jan. 25-28, 
1960, Hotel Astor, New York. 

AIEE, Winter General Meeting, Jan. 31-Feb. 5, New York. 


Cleveland, Ohio. 

Statler, Washington, D. 

nseeteaten Gatien 29th Annual Meeting, Apr. 11, 12, 1960, 
Philadelphia Museum College or Art, Philadelphia. 

IRE, South West Regional Conference and Electronics Show, Apr. 20-22, 
1960, Shamrock-Hilton Hotel, Houston, Texas. 

IRE, National Aeronautical Electronics Conference, May 2-4, 1960, 
Dayton, Ohio. 

87th Semiannval Convention of the SMPTE, including Equipment 
Exhibit, May 1-7, 1960, Ambassador Hotel, Los Angeles. 

IRE National Aeronautical Electronics Conference, May 2—4, 1960. 

Fifth International High-Speed Congress and Equipment Exhibit, 
sponsored by the SMPTE, Oct. 17-21, 1960, Sheraton-Park Hotel, 
Washington, D.C. 

89th Semiannual Convention of the SMPTE, May 1-5, 1961, Royal 
York, Toronto. 

90th Semiannual Convention of the SMPTE, Oct. 2-6, 1961, Loke 
Placid, N, Y. 

91st Semiannual Convention of the SMPTE, Apr. 30-May 4, 1962, 
Ambassador Hotel, Los Angeles. 

92d Semiannual Convention of the SMPTE, Oct. 22-26, 1962, Drake 
Hotel, Chicago. 


SMPTE Officers and Committees: The rosters of the Officers of the Society, its Sections, Subsections and Chapters, and 
of the Committee Chairmen and Members were published in the April 1959 Journal. 


| 
. 707-710 4 
i 
= 
a eens 
at 


The objectives of the Society are: 
- Advance in the theory and practice of engineering in motion pictures, television 
and the allied arts and sciences; 
+ Standardization of equipment and practices employed therein; 
+ Maintenance of high professional standing among its members; 
+ Guidance of students and the attainment of high standards of education; 
- Dissemination of scientific knowledge by publication. 


Progress toward the attainment of these objectives is greatly aided by the financial support provided 
by the member companies listed below. 


Acme Film Laboratories, inc. 
Alexander Film Co. 
Altec Service Company 

Altec Lansing Corporation 
Ampex Corporation 
Equipment Corp. 


Sco 

Arriflex Corp. of America 

C. S. Ashcraft Mfg. Co. 

The Association of Cinema 
Laboratories, Inc. 

Association of Professional Cinema 

Equipment Dealers of New York 

Camera Equipment Company, Inc. 
The Camera Mart, Inc. 
Florman & Babb, Inc. 
National Cine Equipment, Inc. 
$.0.S. Cinema Supply 

Atias Film Corporation 

Audio Productions, Inc. 

Bausch & Lomb Optical Co. 

Bell & Howell Company 

Berndt-Bach, Inc. 

Burnett-Timken Research Laboratory 

Byron Motion Pictures, Inc. 

S. W. Caldwell Ltd. 

The Calvin Company 

Capital Film Laboratories, Inc. 

Oscar F. Carlson Company 

Century Lighting, Inc. 

Century Projector Corporation 

Cineffects, Inc. 

Cinesound, Ltd. 

Geo. W. Colburn Laboratory, Inc. 

Color Reproduction Company 

Columbia Broadcasting System, inc. 
CBS Television Network; 
CBS Television Stations; CBS News; 
CBS Film Sales; Terrytoons 

Comprehensive Service Corporation 

Consolidated Film Industries 

Dage Television Division of Thompson 
Ramo Wooldridge Inc. 

DeFrenes Company 


DeLuxe Laboratories, Inc. 
Desilu Productions, Inc. 
Du Art Film Laboratories, Inc. 

Tri Art Color Corporation 
Dupont Company of Canada, Ltd. 
E. |. du Pont de Nemours & Co., Inc. 
Eastern Effects, Inc. 

Eastman Kodak Company 

Electronic Systems, Inc. 

Elgeet Optical Company, Inc. 

Max Factor & Co. 

Filmline Corporation 

General Electric Company 

General Film Laboratories Corporation 

General Precision Laboratory 
incorporated 

W. J. German, Inc. 

Gevaert Photo-Producten N. V. 

Guffanti Film Laboratories, Inc. 

Frank Herrnfeld Engineering Corp. 

Hi-Speed Equipment Incorporated 

Hollywood Film Company 

Hollywood Film Enterprises, Inc. 

Houston Feariess Company 

Philip A. Hunt Company 

Hunt's Theatres 

Hurley Screen Company 

JM Developments, Inc. 

The Jam Handy Organization, Inc. 

Jamieson Film Co. 

The Kalart Company, Inc. 

Victor Animatograph Corporation 
Kear & Kennedy Engineering 
Kolimorgen Optical Corporation 
ae Cinématographiques CTM 


S. A. 
Lipsner-Smith Corporation 
Lorraine Orlux Carbons 
Magno Sound, Inc. 
Mecca Film Laboratories, Inc. 
Minnesota Mining & Manufacturing Co. 
Mitchell Camera Corporation 
Mole-Richardson Co. 


Motion Picture Enterprises, Inc. 
Motion Picture Laboratories, Inc. 
Motion Picture Printing Equipment Co. 
Movielab Film Laboratories, Inc. 
Moviola Manufacturing Co. 
National Carbon Company, A Division of 
Union Carbide and Carbon Corporation 
National Screen Service Corporation 
National Theatre Supply Company 
Neumade Products Corporation 
Northwest Sound Service, Inc. 
Panavision Incorporated 
Pathé Laboratories, Inc. 
Pittsburgh Motion Picture Laboratory 
Warren Conrad Portman Company 
Precision Laboratories 
(Division of Precision Cine Equipment 
Corporation) 
Prestoseal Mfg. Corp. 
Producers Service Co. 
Radio Corporation of America 
Rank Precision Industries Ltd. 
Rapid Film Technique, Inc. 
Reid H. Ray Film Industries, Inc. 
Reeves Sound Studios, Inc. 
Charles Ross, Inc. 
L. B. Russell Chemicals, Inc. 
Ryder Sound Services, Inc. 
Scripts By Oeveste Granducci, Inc. 
Southwest Film Laboratory, inc. 
The Strong Electric Company 
Technicolor Corporation 
TELIC, Incorporated 
Time Automated Manufacturing Com- 
pany, Inc. 
Titra Film Laboratories, Inc. 
Trans-Canada Films Ltd. 
Van Praag Productions 
Alexander F. Victor Enterprises, Inc. 
Westinghouse Electric Corporation 
Westrex Corporation 
Wilding, Inc. 
Wollensak Optical Company 


The Society invites applications for Sustaining Membership from other interested companies. 
Information may be obtained from the Chairman of the Sustaining Membership Committee, 
Byron Roudabush, c/o Byron Motion Pictures, Inc., 1226 Wisconsin Ave., N.W., Washington 7, D.C. 
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